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ABSOLUTE MAXIMUM RATINGS
VDD t0 AGND, DGND ... -0.3V to +6V

AGND to DGND................ -0.3Vto +0.3V
Digital Inputs to DGND .........ocoiiiiiiiiiiii -0.3V to +6V
Digital Output (DOUT) to DGND................... -0.3V to Vpp + 0.3V
OUT_t0 AGND ..o -0.3V to Vpp + 0.3V
OS_to AGND ..ottt -4V to Vpp + 0.3V

Maximum Current into Any Pin........cocoooiiiiiii, 50mA
Continuous Power Dissipation (Ta = +70°C)

16-Pin QSOP (derate 8.3mW/°C above +70°C)........... 667mW
Operating Temperature Range ...........cc.c.cceeen.. -40°C to +85°C
Storage Temperature Range .........cc..cocevevnennn, -65°C to +150°C
Lead Temperature (soldering, 10S) ......ccccccovvviiiiiiiinnn. +300°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—MAX5233

(Vpp = +4.5V to +5.5V, Vos_ = VAGND = VDGND = 0V, RL = 5kQ, CL = 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 10 Bits
Integral Nonlinearity (Note 1) INL +0.5 LSB
Differential Nonlinearity DNL +1 LSB
Offset Error (Note 2) Vos +3 mV
Offset-Temperature Coefficient (Note 3) TCVos 8 pv/eC
Full-Scale Voltage VFs Code = 3FF hex, Ta= +25°C 4.067 4.092 4117 \
(F;(I)I;gieaggrg)perature Coefficient TCVis 10 55 opm/°C
Power-Supply Rejection PSR 4.5V <Vpp<5.5V 175 500 pv
DC Crosstalk (Note 4) 100 pv
REFERENCE
Output-Voltage VREF 2.465 \
(O’\lu(;[tpeu;;/oltage Temperature Coefficient TCVRer 10 opm/°C
Reference External Load Regulation VouTt/louT | 0 < lout £ 100pA (sourcing) 0.1 2 pV/UA
Reference Short-Circuit Current 4 mA
DIGITAL INPUTS
Input High Voltage VIH 0.7 xVpD V
Input Low Voltage ViL 0.3 x VpD V
Input Hysteresis VHYS 200 mV
Input Leakage Current IIN Digital inputs = 0 or Vpp +1 pA
Input Capacitance CIN 8 pF
DIGITAL OUTPUTS
Output High Voltage VOH ISOURCE = 2mA 4.25 V
Output Low Voltage VoL ISINK = 2mA 0.2 vV
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ELECTRICAL CHARACTERISTICS—MAX5233 (continued)

(Vop = +4.5V to +5.5V, Vos_ = VAGND = VDGND = 0V, 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

DYNAMIC PERFORMANCE
Voltage-Output Slew Rate SR 0.6 V/us

To £0.5LSB, V = +4V
Voltage-Output Settling Time v 0.25V) >ST\EP Z 0.25V 10 ys

DD - V. = Vourt 20.
Output-Voltage Swing (Note 5) 0to VpD \
OS_ Input Resistance Ros 83 121 kQ
Time Required for Output to Settle After
4
Turning on Vpp (Note 6) 9 0 Ks
Time Required for Output to Settle After
Exiting Full Power-Down (Note 6) 9 400 Ks
Time Required for Output to Settle After 12 160 S
Exiting DAC Power-Down (Note 6) W
Digital Feedthrough SSSCiKV?%VfFS)CPLK = 100kHz, 5 nv-s
Major-Carry Glitch Energy 90 nV-s
POWER SUPPLIES
Power-Supply Voltage VbD 4.5 55 \
Power-Supply Current (Note 7) IDD 470 525 pA
. SUDDlY C inp 5 Full power-down mode 1.4 5
ower-Supply Current in Power-Down

One DAC shutdown mode 350 390 HA
and Shutdown Modes (Note 7)

Both DACs shutdown mode 235 260

ELECTRICAL CHARACTERISTICS—MAX5232

(Vpp = +2.7V to +3.6V, Vos_ = VAGND = VDGND = 0V, RL = 5kQ, CL = 100pF, Ta = TMIN to Timax, unless otherwise noted. Typical values

are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Resolution N 10 Bits
Integral Nonlinearity (Note 1) INL +0.5 LSB
Differential Nonlinearity DNL +1 LSB
Offset Error (Note 2) Vos +3 mV
Offset-Temperature Coefficient (Note 3) TCVos 8 pv/eC
Full-Scale Voltage VFs Code = 3FF hex, Ta = +25°C 2.0335 2.0460 2.0585 \
(Fﬁ!tigaglilcejrggaerature Coefficient TCVis 10 55 opm/°C
Power-Supply Rejection PSR 2.7V <Vpp< 3.6V 175 500 uv
DC Crosstalk (Note 4) 100 uv

MAXIMN
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ELECTRICAL CHARACTERISTICS—MAX5232 (continued)

(Vpp = +2.7V to +3.6V, Vos_ = VAGND = VDGND = 0V, RL = 5kQ, C = 100pF, Ta = TmIN to Tmax, unless otherwise noted. Typical val-

ues are at Ta = +25°C.)

PARAMETER | symsoL | CONDITIONS | MmN TYP MAX | UNITS
REFERENCE
Output Voltage VREF 1.234 \
ot Lo o
Reference External Load Regulation VouT/louT | 0 < louT £ 100pA (sourcing) 0.1 2 uV/uA
Reference Short-Circuit Current 4 mA
DIGITAL INPUTS
Input High Voltage VIH 0.7 xVpD V
Input Low Voltage ViL 0.3 x VpD V
Input Hysteresis VHYS 200 mV
Input Leakage Current IIN Digital inputs = 0 or Vpp +1 pA
Input Capacitance CIN 8 pF
DIGITAL OUTPUTS
Output High Voltage VOoH ISOURCE = 2mA 2.3 Vv
Output Low Voltage VoL ISINK = 2mA 0.25 vV
DYNAMIC PERFORMANCE
Voltage-Output Slew Rate SR 0.6 V/us
Voltage-Output Settling Time (T\(/)DJEOL5O|l‘285E\3/’)\;S\T/'éF:;;§/25V 10 us
Output-Voltage Swing (Note 5) 0to Vpp \
OS_ Input Resistance Ros 83 121 kQ
Time Required for Output to Settle After
Turning gn VbD (Note g) 9 400 Ks
Time Required for Output to Settle After
Exiting F?m Power-Dovlan (Note 6) % 400 bs
TirT\.e Required for Output to Settle After 12 160 us
Exiting DAC Power-Down (Note 6)

. CS =Vpp, f = 100kHz,

Digital Feedthrough VSCLKZD?)VSPC-:F':K 5 nV-s
Major-Carry Glitch Energy 90 nV-s
4 MNAXIW
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ELECTRICAL CHARACTERISTICS—MAX5232 (continued)

(Vbp = +2.7V to +3.6V, Vos_ = VAGND = VDGND = 0V, 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
POWER SUPPLIES
Power-Supply Voltage VbD 2.7 3.6 \
Power-Supply Current (Note 7) IDD 420 475 pA
. Full power-down mode 0.9 5
:r?évesrr;i’? dpo?/:/):wcl\/llJc::jeenst &OP;; W7e)r-Down One DAC shutdown mode 320 360 HA
Both DACs shutdown mode 220 245

Note 1: Accuracy is guaranteed as shown in the following table:

VoD ACCURACY GUARANTEED
V) FROM CODE TO CODE
3 6 1023
5 3 1023

Note 2: Offset is measured at the code closest to 12mV.

Note 3: Temperature coefficient is determined by the box method in which the maximum AVouT over the temperature range is
divided by AT.

Note 4: 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 AVout for DAC A. Repeat the same measurement with DAC A and DAC B interchanged.
DC crosstalk is the maximum AVoyTt measured.

Note 5: Accuracy is better than 1LSB for Vout_ = 12mV to Vpp - 180mV.

Note 6: Guaranteed by design, not production tested.

Note 7: RLoaD = « and digital inputs are at either Vpp or DGND.

TIMING CHARACTERISTICS—MAX5233

(VbDp = +4.5V to +5.5V, VAGND = VDGND = 0V, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)
(Figures 1 and 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

SCLK Clock Period tcp 74 ns
SCLK Pulse Width High tCcH 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 DOUT Valid CLOAD = 200pF 45 100

Propagation Delay Time el CLoAD = 100pF 30 ne
SCLK Fall to DOUT Valid CLoAD = 200pF 45 100

Propagation Delay Time 1oz CLoAD = 100pF 30 e
SCLK Rise to CS Fall Delay tcso 10 ns
CS Rise to SCLK Rise Hold Time tcs1 30 ns
CS Pulse Width High tosw 75 ns
LDAC Pulse Width Low tLpL 30 ns
CS Rise to LDAC Rise Hold Time tCSLD (Note 8) 40 ns

MAXIMN 5
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TIMING CHARACTERISTICS—MAX5232

(Vpp = +2.7V to +3.6V, VAGND = VDGND = 0V, TA = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)
(Figures 1 and 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SCLK Clock Period tcp 74 ns
SCLK Pulse Width High tCcH 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 DOUT Valid CLoAD = 200pF 60 200
Propagation Delay Time 10" CLoAD = 100pF 45 ns
SCLK Fall to DOUT Valid CLoAD = 200pF 60 200
Propagation Delay Time 002 CLoAD = 100pF 45 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 DL 30 ns
CS Rise to LDAC Rise Hold Time tCSLD (Note 8) 75 ns
Note 8: This timing requirement applies only to CS rising edges, which execute commands modifying the DAC input register
contents.
BB

(Vpbp = +3V (MAX5232), Vpp = +5V (MAX5233), R = 5kQ2, C|_ = 100pF, OS_ = AGND, both DACs enabled with full-scale output code,
Ta = +25°C, unless otherwise noted.)

INTEGRAL NONLINEARITY INTEGRAL NONLINEARITY DIFFERENTIAL NONLINEARITY
vs. DIGITAL INPUT CODE (MAX5232) vs. DIGITAL INPUT CODE (MAX5233) vs. DIGITAL INPUT CODE (MAX5232)
0.075 = 0.075 5 0.050 g
0.050 g 0.050 g ) . g
g ] | N 0.025 i R e
0.025 = 0.025 — T J‘, | _ H= 1 =
é\ . [ %\ | I fl i i | 7(5? 0
= 0 = 0 i =
= | = 3
[ f (. il ! [ 1R 1
-0.025 0025 [T 0025 i i
-0.050 -0.050 . [l
. -0.050
0.075 0.075
0 125 250 375 500 625 750 875 1000 0 125 250 375 500 625 750 875 1000 0 125 250 375 500 625 750 875 1000
DIGITAL INPUT CODE DIGITAL INPUT CODE DIGITAL INPUT CODE
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FREEREGRSE)
(Vbp = +3V (MAX5232), Vpp = +5V (MAX5233), RL = 5kQ, C|. = 100pF, OS_ = AGND, both DACs enabled with full-scale output code,
Ta = +25°C, unless otherwise noted.)

DIFFERENTIAL NONLINEARITY SUPPLY CURRENT vs. TEMPERATURE SUPPLY CURRENT vs. TEMPERATURE
vs. DIGITAL INPUT CODE (MAX5233) (MAX5232) (MAX5233)
0.075 5 450 . 450 5
0.050 | T 440 : 440 :
| - g I g
0.025 = 2 : 2 H
= T 40 z 40
5 " I = 0 — = 0 —
0025 (] % / / % / /
o =1 o ="
-0.050
0,075 400 400
0 125 250 375 500 625 750 875 1000 40 5 10 3% 6 8 4 5 10 3% 60 8
DIGITAL INPUT CODE TEMPERATURE (°C) TEMPERATURE (°C)
SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. SUPPLY VOLTAGE FULL POWER-DOWN SUPPLY CURRENT
(MAX5232) (MAX5233) vs. TEMPERATURE (MAX5232)
430 |B 490 s 0.80 .
425 § 485 § o7 g
Z /I Z : 30
% 420 T % 480 // : % 06
E 45 E s _— £ 160
= S =
g T g 055
z 10 2 2 T~
405 465 0is
NO LOAD
400 460 0.40 ‘
27 30 33 36 450 475 5,00 5.5 550 4 5 10 3% 60 8
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) TEMPERATURE (°C)
TWO-DACs SHUTDOWN SUPPLY CURRENT ONE-DAC SHUTDOWN SUPPLY CURRENT FULL POWER-DOWN SUPPLY CURRENT
vs. TEMPERATURE (MAX5232) vs. TEMPERATURE (MAX5232) vs. TEMPERATURE (MAX5233)
230 - 330 - 12 o
225 |§ 325 g R :
= /E = e BERL \‘\ .
: il : // = 09
S 215 = 315 - £ 08
& 210 & 319 | g 07
2 2 30 = 2
205 305 0
NO LOAD NO LOAD NO LOAD
200 L 300 . 0.4 ‘
4 5 10 3% 60 8 4 5 10 3% 60 8 4 5 10 3% 60 8
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)

MAXIN 7
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(Vpbp = +3V (MAX5232), Vpp = +5V (MAX5233), RL = 5kQ, C| = 100pF, OS_ = AGND, both DACs enabled with full-scale output code,

Ta = +25°C, unless otherwise noted.)

TWO-DACs SHUTDOWN SUPPLY CURRENT
vs. TEMPERATURE (MAX5233)

255 0
250 :
= o5 e B =
& ] &
S :
S 235 =
w w
230
NO LOAD
225 ‘
40 15 10 3% 60 85
TEMPERATURE (°C)
FULL-SCALE OUTPUT VOLTAGE
vs. TEMPERATURE (MAX5233)
4.0940 |u_,
= 40935 :
: 5
3 40030 / =
5 =
£ 4.0925 L
o / 3
= 40020 ™ i
o ~N— 2
= 40915
NO LOAD
4.0910 ‘
40 15 10 3% 60 85
TEMPERATURE (°C)
DYNAMIC RESPONSE RISE TIME
(MAX5232)
MAX5232/MAX5233 toc!
3y
Vs
2V/div
/—— 2,048V
................ ¥ A
)
T f
Vour i
500mV/div ]
R T e 10mV
2us/div
8

ONE-DAC SHUTDOWN SUPPLY CURRENT
vs. TEMPERATURE (MAX5233)

380 . 20480
375 i =
5 Gomrs
: 5
370 = S
5
365 1 Samn
/ 5
360 ] S
22,0465
// z
35 [
NO LOAD
350 : 20460
40 45 10 3% 60 8
TEMPERATURE (<C)
FULL-SCALE ERROR vs. RESISTIVE LOAD
(MAX5232)
0.09 . 0.06
008 N g
g 0.05
0.07 \ g =
N : g
006 : Zom
o
0.05 \~ =
w003
0.04 2
003 E— = 002
@
002 1
001 |- CHANGE FROM 00
NO LOAD
0 ‘ 0
25 35 45 55 65 75
RESISTIVE LOAD (k)
DYNAMIC RESPONSE RISE TIME
(MAX5233)
MAX5232/MAX5233 toc20
Vs 5V ves
5V/div /div
0
4096V
Vout Vout
1V/div 500mV/div
10mv

2us/div

FULL-SCALE OUTPUT VOLTAGE
vs. TEMPERATURE (MAX5232)

:
TN _~
\/
NO LO/»‘\D
-40 -15 10 35 60 85

TEMPERATURE (°C)

FULL-SCALE ERROR vs. RESISTIVE LOAD

(MAX5233)
\\ g
\\
\
CHANGE FROM
NO LOAD
25 35 45 55 6.5 75
RESISTIVE LOAD (k)
DYNAMIC RESPONSE FALL TIME
(MAX5232)
MAX5232/MAX5233 toc21
v
0
ey 2.048V
i
\
; ; 10mv

2us/div
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(Vbp = +3V (MAX5232), Vpp = +5V (MAX5233), RL = 5kQ, C|. = 100pF, OS_ = AGND, both DACs enabled with full-scale output code,

Ta = +25°C, unless otherwise noted.)
DYNAMIC RESPONSE FALL TIME

(MAX5233)
MAX5232/MAX5233 toc2:
Vs
5V/div
Vour
1V/div
2us/div
DIGITAL FEEDTHROUGH
(MAX5232)
MAX5232/MAX5233 toc25
R iate S Ly ATty
SCLK ;
2V/div !
OUTA !
S e o PRk |
AC-COUPLED | }
10us/div
MAJOR-CARRY TRANSITION
(MAX5233)
MAX5232/MAX5233 toc28
cs
5V/div
OUTA |
100mV/div |
AC-COUPLED

2us/div

MAXIN

OUTA
2V/div

4.096V

ouTB
5mV/div

AC-COUPLED

10mV

SCLK
5V/div

OUTA
1mV/div
AC-COUPLED

1.2350

—_
N
w
=
&)

1.2340

REFERENCE VOLTAGE (V)

1.2335

1.2330

ANALOG CROSSTALK
(MAX5232)

MAX5232/MAX5233 toc23

1 " oLl Lol
' ‘ A ‘ .
400us/div
DIGITAL FEEDTHROUGH
(MAX5233)
MAX5232/MAX5233 toc26

10us/div
REFERENCE VOLTAGE
vs. TEMPERATURE (MAX5232)
// %
NO LOAD
-40 -15 10 35 60 85
TEMPERATURE (°C)

ANALOG CROSSTALK
(MAX5233)
MAX5232/MAX5233 toc24
OUTA fo
5V/div
0UTB i
5mV/div " - . s
AC-COUPLED :
400us/div
MAJOR-CARRY TRANSITION
(MAX5232)
MAX5232/MAX5233 toc27
CS
5V/div
OUTA A
100mV/div I\,
AC-COUPLED
2us/div
REFERENCE VOLTAGE
vs. TEMPERATURE (MAX5233)
24630 5
S 24625 g
g z
= .
o 24620
< \
= ) 4615
NO LOAD
24610 L
40 5 10 3% 60 8
TEMPERATURE (°C)
9
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i ¥ £ BR
HF B ae
1 OSA DAC A% 7ty hEEE
2 OUTA DAC ADHH
Uty MBEAS
3 RSTV 1: Yy MEELTIY RRT—IVLEEIRT B7=IC1FVppl it
0: Uty MEELTEOREIRT D7=HICIZDCNDIZIES
4 LDAC O— RDAC ABKUB
5 oL:] AN%&D) 7, mIDACEAIFEOFIFI Y FRT—)VICERE. @HDDACAEL 2R %
(AL DA EDACL DR ) EFRED(RSTV) R 7— MIT U7,
6 Ccs F v TERAS
7 DIN ) TIWNT—=F AN T—HFIESCLKDII EV Ty o ToOOYIANEINET,
8 SCLK SUTIoOY IS
9 DGND TADEINITTUR
10 DOUT S T7IT—5EH
11 PDL ND—=F 520y o7 oc, O—0F., @DACDI vy NI VETAE—Tb,
12 REF U772 2HH, UT7L2132.465V (MAX5233) & 7=131.234V (MAXE232) RiftH %= 1214
13 AGND 7FOgI5 R
14 v EEREE, Vppldd. 7uFO AT o ERFNT0. 1pFD I T &R L TAGNDA/A /X2 L.
pb E5(TVppld0. TuFD a7 &R L TDGNDIZ/ S /SR L& T
15 OUTB DAC BHA
16 0SB DAC B#F 7t hRE
% | COMMAND EXECUTED —>
SCLK
8 9 16 (1)
DN __c2 XC1 X coX(D9 X(D8 X7 X6 X05 X_ 04 X038 )X 02 XD1 X D0 X2 XSt XSOX )
DouT
(MODE 0)

DOUT
(MODE 1)

1. DUPNAETI—R54 VTR
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tioL

LDAC

XX
tps -»i 1<—t | t > -y
! D01 : : D02 !
DouT >< ><

M2, DUTPNAVETI—R5 1A I THER

i
MAX5232/MAX5233m10Ey bEEHIDACII 3
SPI/QSPI/MICROWIREXS S ) 7 ILA 25T T —AT
BRICHRENTRETT ., TNNAMRIF16EY bT—%
AVIT=T ORI RNLIDRIBLUAAL RS
HIUDACL AN BRBDANZMATINE T, B,
INSDT/NARIHNEBERA VT ZRKRICT DD
D1.6384V/NDHNEBELERTDEREICNII VT
SNREREI. XU TKQE7IF200kQDEEE FTREE
Yy NI UHNAVE-SY X ERBLTNE T,
TIWRT—)VHAHEBEIIMAXS233Tl34.092V. SLU
MAX5232TId2.046VELDTINE T, DT/
A 2IREGEL AN LANST—2Y NT—=TT
TADYIVADD - RICHEAILIZEA S HOEEZ
£ LET(H3I),

REUI77L 2R
MAX5232/MAX5233141.234V (MAX5232) F /=14
2.465V (MAX5233)DHEHEEXEZERK T D=DICHE
SBENYRFYYTUDPL U REFERBLTNET,
H 3 H10ppm/CDEBEFZETREFIIEX100uAD
BEREZRVJHL. 200pFLATOBEEFICW L TEE
LTWEY,

HHrr7
HAT7 > TIEOS_HMAGNDICEHKEEINT LD,
1.6384V/VORAEZRHTETIANENZZMA T

MAXIMN

W9, HA7 Y SIFEEZ ) —L — ~0.6V/usT.
100pF&AFNDEFBKQDIZE 10usIAN T 1/2LSBIC
ZTELET, 7oTDvy NI UHAAVE—
5 2% 1kQF=I1F200kQICERETBD=HOICIT U T
WAV TT—2%=FEBLTTFE 0,

OS_ lFHAICBNTHIEY NEEAEKT B/=HIC
FEREINET, &z (VA TEY NEERT D1
OICTV~(1V + VEs/VRep) DHADEB Z LR T D728
IZI3-1VAEOS ICMATTFE L\, HRIZICDACHH HEE
IERHABEAFETHWENTNBZEICBEALTT
=0,

0S_

121kQ

77.25kQ
ouT_

REF

o
(C
- DD - T

((
))
SHOWN FOR ALL ONES ON DAC

AGND

3. DACEIF B8 X
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MAX5232/MAX5233

3V/5V, 10y b, 2UFPNEBELTIT2PIDAC

Yo2rL>XAi&

K. DUPNTF=F 7A=Y b

MSB <-----mmmmm- 16-bits of serial data -—----------- > LSB
3 Control Bits | MSB .. 10 Data Bits ... LSB Sub-Bit
C2...C0o DI i DO S2, S1, S0

P TIT—R
MAX5232/MAX5233TERINTI\D3E ) 7L
A4 2% 7 1—Z(SPI/QSPIBSLUMICROWIRED >/ XF
TIV)IIE 2 DACEESIEIN R RE T 9 (K4H L UED),
H1BELUR2IE I TPINA I TTI—ADIA I T %
RALTWEd, DU7ILT—RIZIRT. 2. BELU3IC
REINTWDEDICTI0EDT—2E Y MMSBA'RW) &
MEADTTE Y MR T 23DDEIHE Y MSHE ST
WFET, 3DDHEEY MAITRTOF/=IZ 1D, D9
~DelZEmMmHHEY hELTHEREN. SWUKREXR
DACHREAERIREICL TLVE T,
TADHIVARNIIIRDODNITNAEEFEEICLET : DAC
LORYEBHETICANL DR YZO—- KLY,
AN DI DACL RS EEFH LY. F23
ANBIODACL DR Y Z2EBICEMI DI ENTE

9, HEHE Y FEXUDO~D6IIDACZIRIL L TEIE
SEHIENTEET,

16EY b7—%%(QSPITIF)16EY bT—KkD1D
ELT. FE(SPISKUMICROWIRETIE) 22D
8E Y Moy hELTZDHEAIICSO—TEIEL T
T, #IEY bESKXUDI~DENEDL TR 5%
BTN BIUTv Y IO UM OHDIBOL Y
AYDRRZERELE T, 3EY MIHEIOUDO~D6
WSUTFZERELE T,

s BfichadlL TRy

s NI=FO0HEXUIv Y T UE— RDER
M1D—M5 4 IV IRIET—FNEZRLTNE T,
CSEO—TCHENTDET/NA RIIT—IDZENTE
F9. THRITNSA VYT T —IFIEERIETT -
TIEnTWEY, CSEZO—TDINIZBIFET—F 1
SCLKDIZI LW T Yy TLIYRZICZOYIENE T,
CShN\AIZBDE. F—FI3HIHE Y hBKUDI~D6
ICELDT. ANBKXU/FEIFDACL DR ZICS Y Fen
F9. BELGEBFEICRIESNTNWDERIOY TEKE
I$13.5MHZzTd, R2IE ) PIA T T T—=ADEY
HEYA I IHZERLIEEDTY,

R2. DUPNAVHTI—RTATGS5 I 2K

16-BIT SERIAL WORD

FUNCTION
C2 C1 co D9...ccerernes DO S$2-S0
0 0 10-bit DAC data 000 | Load input register A; DAC registers are unchanged.
0 1 0 10-bit DAC data 000 | Load input register A; all DAC registers are updated.
0 ’ ’ 10-bit DAC data 000 Load all DAC registers flrom the ;hlft register (start up both DACs with
new data, and load the input registers).
Update both DAC registers from their respective input registers (start
! 0 0 KHXXXXKKKKX 000 up both DACs with data previously stored in the input registers).
1 0 1 10-bit DAC data 000 | Load input register B; DAC registers are unchanged.
1 1 0 10-bit DAC data 000 | Load input register B; all DAC registers are updated.

PIAPIB X X X XXX XX 000

Shut down both DACs, respectively, according to bits P1A and P1B
(see Table 3). Internal bias and reference remain active.

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

0 0 0 OO0 TXXXAXXX 000 data previously stored in input register A).
Full Power-Down. Power down the main bias generator and shut

0 0 0 011PTIAPIBXXXXX 000 | down both DACs, respectively, according to bits P1A and P1B (see
Table 3).

0 0 0 101XXXXXXX 000 Update DAC register B. frgm input .reg|ster B (start up DAC B with
data previously stored in input register B).

0 0 0 TTIO0PIAXXXXXX 000 | Shut down DAC A according to bit P1A (see Table 3).

0 0 0 T1T1PIBXXXXXX 000 | Shut down DAC B according to bit P1B (see Table 3).

0 0 0 TO00XXXXXX 000 | Mode 0. DOUT clocked out on SCLK falling edge (default).

0 0 0 1001 XXXXXX 000 | Mode 1. DOUT clocked out on SCLK rising edge.

X=F=E

BHEEMEZ T DIZHICSOIFEOTHEITNITEI ZEA.
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3V/5V, 10y b, 2YFPNEBELTIT2PIDAC

Yo2rL2ZXAi&

ND)=Fo0BLXUOIvY IO VE—F
R2HLOVBITRENTNDEDIT. WD U7
AVHTI—AY Y R DFHIIHEAEDDACE
Yy NI UE—RICLET, DY RITE—R
IR EICEDACTHILTWVET, vy I T UIC
PWNTTUTHADNA A VE=F Y OUT_
13200kQ (typ)FIBHEFEZNT LTI S RISHRIHL
F9, 773 ELTR2BEKU3ESH). OUT_IZ
AGNDNEAID TKkQ DFRIH N AIBET T,

TIVINT =TI F—=RIIAAVINA T IO T L—5,
U772 Z2BEOmAEDDACE vy NI LET,
DACHAID vy N DA E—F IR 2E LV
BICREINTND K DI FHEARIBET T,
SUFPIWA VI TTI—RAVY RTINS
E—RHSHT. DACLURZEEFH L FT, ZDACIT
B, £EA4ICOv Y MDA BHDZEN
TEFI(R2BKU3IESR), flxld. @AHDDACH
Ty NIOLIBE. DACAL DY ZEHITDE
DACAAEEEIL F9h. DACBII v+ YT VDEF
Tdo ZIWINT—=FTF—=RIZBNTIEIEESHD
DACICEBREHRATDEAANVNA T IO TR L—%
ICEBREMIBASINE T, JIW/INT—Fo U omAaED
DACZL vy N DU VE—RICEETDITIIZAT— NS
DP1ELEETIDDDACED T A VT DRELHFT,
MAX5232/MAX5233% /80— 7y F(Vpp%& /' —
TYNTBE. HHERESTDDIC400usBETY,
TIVIND—=F O E— R oHDEIE. BHERE
IE2DDICPIFY400ps (max)EIZK Y £9, DAC
vy NI UE—RAOHDEIZ. BHhERZESED
DIZ160ps (Max) B LK £,

Yty ME(RSTV)&L TS F(CLR)AS

JFEHACCLRZO—ICHRE T D&, MDACHAB LU
WDACHETODWEL PR F (AN LT X5 EXUDAC
L2 Z)ZRSTVDOLNIVICE DT, BOEEI Y R
AT —)UIZHEH L F T, RSTV = DGNDIFEOEZ %
EL. RSTV = Vppld IV RRT—IUEZREL F T,

RE/ND—7 )y bEEIS. BEA’SDICT/NAZ
ICIMA SNT=BICDACH DB X UWEL 2R 5 Z R D
FDICRSTVDLANUZEDTEOFLIEI Y RRT—)L

K3.P1ovy IO UE—F
P1 (A/B) SHUTDOWN MODE
0 Shut down with internal 1kQ load to GND
1 Shut down with internal 200kQ load to GND

MAXIMN

5V

:

MAXIM -
MAX5232  SCLK |- SCK PORT
MAX5233

DIN

A

MOSI

X4. SPI/QSPIA >4 7 T — X $Z&#x

SCLK - SK
AKXV MICROWIRE
MAX5232  DIN | S0 PORT

MAX5233
CS |= 1/0

X5. MICROWIRED#Z#%

ICSBELZ 9. DACHAOIIERARAICMZOSND &
A 2—TINHEIFT, /XT—7 Y T(RSTV = Vpp)b
123y RZ2T— ) EEEBBICIFRSTVOEENVppER
CEBICEELAITRIEEY FE A

O0— KDACA#(LDAC)

LDACICT B &, WIETDANLTOZXIHSDACL RS
ICIEEECO—RENIT vy MDY ENTIND
DACIZ vy NI U DINEZEHYS), LDACANIZRS
(CIEEERE T, BREL D8I, CS. SCLK, F/=1Z
DINEOWAEDEBEEREBELFHA, WITIHD
DACAAL PRI DEZZEETD)7IIAV RE
E1T79DCSMIIEY Ty EEFICLDACHRITS N/
1BE. LDACIEICSODII EW Ty DIiliHmnT A E<< EE
30NsOBEEESNIZIRRETNWDRELAHYU F9, 2D
FHUHIBDACAAL DR YDEEZEETDUTIL
OV ROHAIBERLZE I,
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MAX5232/MAX5233

3v/5Vv,. 10 I,
YorL2XAiE

SYPNE

EdiHTaPIVDAC

No—=5o>o0vo79 kAH(PDL)

PDLZO—THEREIT DI EICK DT, WINADDACDH
vy NIOVETAE—TILLEY, PDLAO—DH,

WIRNADDACE L Y N dD 7LV R
#|EINE T, LWITNHDDACH vy MY T E—R
D, PDLEDONI S5O —"DEBIIDACHAO %
vy MO ULBIORRICEREL T, DACEY T 7
L&Dy NI UDBE|IEHLET,

PTVr—23ViEHR

it

B IEERIE(INL)

BN IFERM(K6a) & ITERN O DERBEOmERM L
DREETY ., BRIIRELETAY FTDRIS - X b
L—b - A4 U (EEROEEHBN—FE)H DI,
WDTcAZT 7Y FERBRENBESINICEDEIE
BEORTRBICOMNLBICE) ET, DACTII.
REFZTYITZEICHESNTNET,

Mo IEE R (DNL)

M IFERE(RED) IIEBEDZ T TEDEEL 1LSB
BREOEICKEYET, DNLOKREESHILSBLUTT
Hnid. DACIZI v T A= R BN EBKXUVER
MZRIELET,

FI7tY MRE

Fo7ty hREHEG)IIFA T Y FRA 2 MNEHES
BAEMEDETY, DACICEDTH ITEY FRA 2V MI
FAHIWANDEODEDRTY JETT, ZDEE
FELETE2COO—RICFEL. BENJ I T
FOTCHET DI ENTRETT .

flgaes
FUBIE(R6 d) A Ty MSEEEMIZ L&D,
(R L DBE S ERO TR — L BEH A=
TY, COREREEBMORO—TEER, &7V T
CRLBEDREICE>THET,

T 7 F "0.
L = ’
% O’O"
g 51 ¢' o.
= .’o'
= 44 Ry
'5 .
2 &L arsTep
2 34+ ',‘jon (1/2LSB)
= o’
s op
= J AT STEP
T j 001 (1/4LSB)
0 } } (‘
00 001 010 Of 100 101 110 111

DIGITAL INPUT CODE —

o
1
I
<>
[ 1

+ 1LSB
5 ﬁ/i‘
s DIFFERENTIAL LINEARITY
ERROR (-1/4LSB)

s+
$LSB ! R
2+ . , ‘ 4 |

=

ANALOG OUTPUT VALUE (LSB) —

DIFFERERTIAL~
LINEARITY ERROR (+1/4L58)
0 —t 7
000 001 010 011 100 101
DIGITAL INPUT CODE —>

M6a. EDIFERLE

—’. .
34 ACTUAL i &
1 DAGRAN ol
o k4
(L) ’o 'o
= ‘
S ot Y .
= P .
= . " IDEAL DIAGRAM
5 e hd
o R4 A
<23 .
S 1|
e FFSET -
= gmﬁv' OFFSET ERROR
" eaL orrser| 1 14LSB)
o QA POINT . L
T T I [¢
000 001 010 011

DIGITAL INPUT CODE —

M6c. 7ty hRE

14

R6b. M IFERE

T IDEAL FULL-SCALE OUTPUT
,,,,,,,,,,,,,,,,,,,,,,, Es,

GAIN ERROR
(-11/4LSB)

RS ACTUAL

ANALOG OUTPUT VALUE (LSB)

T vl FULL-SCALE
o OUTPUT
4+ ‘3'
0 e+ f f {
000 100 101 110 111

DIGITAL INPUT CODE —

X6ed. MFRE

MAXI N




3Vv/5V,. 10y k.

SUPNE

EHH72 7/IVDAC
YorL2XAiE

®4. 1I=R—353—F&

DAC CONTENTS ANALOG OUTPUT (V)

MSB LSB MAX5232 MAX5233
11111111 11 (000) 2.046 4.092
1000 0000 01 (000) 1.025 2.050
1000 0000 00 (000) 1.023 2.046
o111 1111 1 (000) 1.021 2.042
0000 0000 01 (000) 0.002 0.004
0000 0000 00 (000) 0 0

1A VD27 E N

TNV IHALEFTTAVN=5DREREDEFANT
BREORBERNODACHAOAF LWV EAEICE N T
TOITHEELESNDB[TI,

TFAOINT1—RRAI—

FATIINT 4= RZI—ITWDEBDTF4 OFZILAAN
Bi% T DBODACOHENTRE L/ A XTY, BIER
R—=RLATIORNBIOIZVREFTZIIZD/ A X
IEXEEBTETEIH. DACEBICELDTERLET S
TA4—RZI—DBICWWK b ET,

dA=R—-35Hh

H7(3MAX5232/MAX5233A 8 BA. LIV o LA
BEICEBRSNICEDZRLTINE Y MAXS523313

REF 5V/3V

Vop

MAXIN
MAX5232
MAX5233

AGND  DGND —

= v

M7. IZR—ZHAEE(LAILEoLAIL)

MAXIMN

V+

REF 5V/3V i* PHOTODIODE

Py
H
m
M

ouT_ Vour

MAX5232

MAX5233 RpuLLDOWN

AKX ;

AGND DGND

X8. F4 oHIFr)TL—3a>

0~4.092VothzEpk L. —HMAX5232(30~
2.046VDOHENZEML F T, RATIZR—SHD
d—RZRLIEEDTY,

FA4IOIVFFVTL—2a3 0BT
Albw2all FDi&ER
K8IIMAX5232/MAXE233D T 4 & ILF+ 1) TL—
a7 I —23 ERLTWET, JH NIA
F—RICSEBEDKESEZER(F>)T5&. DAC
3T o IICaV/NL—IhBE T DTS
IhEd, vroO07 0 vyH@P)EcnlslF+1)
JlL—>3 vEaRELET, BERFVU L —
AVIIBARFIIODLTTOEREEEEL TR0,
UPIEZ 2 T2DDF v TL—2 3 AMEOHRBESTH S
BEEBREIDLODACE OIS LLET, 77
T=3vIlEYIA—=F, E=arvEoY BB
FARMUERE., PLORMNEBESIMNSENE T,

HBEDINS 1 DHE

N DA DOMAXE232/MAX523313 1 DD HBEDINES
>4 ‘/7&#\%—9"5 ENTEEIT (K)o, ZDEBRKIC
BT, T—HINAUIEZTOT/NNA AHBTT, T—F
LJT’(/ Fr—ENLTOT hEhEtHA, SCLK
BELUDINZ A NIETOT/INNA A I DTHBEEINT
WFEITH. ZICIIIHBEDERCSZ 1 VHWMETT,
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MAX5232/MAX5233

3v/5V, 10y I, 2UPNERELHDT21PIDAC
YorL2XAiE

—
DIN B .
SCLK »>
CST »
2 » \_ TO OTHER
__ SERIAL DEVICES
CS3 »
— CS — cs s
MAXIM MAXIM MAXIM —
MAX5232 MAX5232 MAX5232
MAX5233 MAX5233 MAX5233
SCLK SCLK SCLK
DIN DIN DIN
X9. BHMDOMAX5232/MAX5233A HBDDINS 1 & HA
—
SCLK > >
0 L L ]
S S cS
MAXIM MAXIM MAXIM > T0 OTHER
MAX5232 MAX5232 MAX5232 SERIAL DEVICES
MAX5233 MAX5233 MAX5233
SCLK SCLK SCLK
DINp———] DIN DOUT DIN DOUT DIN DoUT f—>
-
10. MAX5232/MAX5233F/\1 R &TA o—F 1T — #E#
TFINA ZADTA O—F T — &R ISV RBLULLI7Y MDEE

MAX5232/MAX5233l3. T/\AZDT 4 2 ILAAH
(DIN)ERIZEHELS FINA 2DV TPIVTF—IRHD
(DOUDICEHET DI EICE DT, WKDTHEFAS—
FI—EHEHATRETT(K10),

BREBEIUCNAINZADEE

IND—3 AR, ANBKIUDACL X ZIFEORSTV =
DGND)ICZ U7 &T=13 2y RRT—JL(RSTV = Vpp)IC
L&, 0. 1pFDI VT o4 ERINCA. TUFD T T 4
ZER L TVpp&EAGNDIZ/NA/SZ LT RS, 2L T
VppZO. 1uFa> 7 & FE D> TDGNDA/NA/XZ LT
TEWe U—REDA VIO AEE/BEATDIZHIC
—REOESZREICLET,

16

AGNDZ/zI3DGNDD T 1 O ILE I UVUACEBRZESIS
AT/ A X=HET DRREEN DY £ AGNDE IS
DGNDZTE2RIBEDSNI SV RICERL I T,
BAVTOE RISV RTL—VDZBEM. F/z13
ECDIZ2 NI —UERaEMAX5232/MAX5233
DAGNDICR &~ DB EDBILER TSV FRE%E
EALFET. ACTORBERLVIOR b—T %K
TREDICT v RIVED L —RZFRR LA T b
LET. TAMVEEDR—FEXUVT Y MMIHEELZ
Tho, /A XNEEICKEDIBEIL. —ILRHAREIC
BDBENHIET,

F v 715
TRANSISTOR COUNT: 4745
PROCESS: BiCMOS

MAXI N




3v/5V, 10Y ., 2UPNEELDT21PIDAC
YorL2XAiE

272023 547950

TS DN SCLK D(‘)‘UT Voo AGND  DGND
| | |
121k
AN —- o1
77.252
Yy v Vv »| DACA i W - OUTA
= SR 681 ||
PDL—1™| CONTROL [ SHIFT REGISTER 1k
Y J 1ke2 SHUTDOWN "
[DAC > =
o DECODE 121kQ
RSTY > CONTROL
ClR > — —\ N\, 0SB
12 v v 77.05k2
I I
& NPT =
REGISTERS [T™] REGISTER [] | DACB Z AP B > 0uTB
.
7k SHUTDOWN 1
BANDGAP | 1.25V | 2X 2.5V (1.25V) =
REFERENCE (1X) MAXIMN
| REFERENCE MAX5232
BUFFER
()FORMAX5232 ONLY ~ MAX9233
REF
NT—=o
BHD/INY T —HEBRPZUT Y R/NZ—213, japan.maxim-ic.com/packages=SHEL T /20,
NYg—=o547 Nyg—o3—R K+ 14> FNo.
16 QSOP E16+5 21-0055
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http://japan.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0055.PDF

MAX5232/MAX5233

3v/5V, 10y I, 2UPNERELHDT21PIDAC
YorL A&

HETRE
WM | ETE S98R N
0 1/02 RR —
2 5/09 M=y T—TFEML. AEEEE 1,2,3
- =1 o= 5 D T169-0051 R RE#HBR HBERA3-30-16 (KUY 1EI)
LFIN IV KRS TEL. (03)3232-6141 FAX. (03)3232-6149

MaximlidZ2ICMaximBE R ICHEHAFNZEEMADOEREBOERICDONTC—tIEEZANIRET. BARFFZIEVAEHEESh T EEA.
Maximl3fER P E L < RBRUMLHEZZEET SEMNEZBRL I T,
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