19-1580; Rev 2; 12/01

=

MAX5188l3. BEARVEENBECO 7 FOJES
BREZPDELTOIBERRBICHBNVTEHELZEET D
feDICEREt S N7 1 7IIL8E Y NXEMBEEHNSEE
HhFao2x 7O /N—%5(DAC)TT,
MAX5191IZE LA T A, EEEANIHERICED
EmERBEL TWLVE9d, MAX5188/MAX519113.
10pVI ) FEIEREHI A D>THY .. HAOBOARER
2T T2 EBRDEZR/NMRICHNZDZENTEET,
+1.2VORB/NNY RF vy TERBISEBNERZE®R

INAKXI WV

7Fa1FPN8EY F40MHz,
ZHUHL7IDAC

=='%Els'l

R

& B—EREE : +2.7V~+3.3V

O ERTYFPRIV—=FAF+IvoLUT:
70dB(foUT = 2. ZMHZ)

¢ ZDACHREEESH &K

¢ DACHAEDFSRAIF IRV Y F : +0.5%

® BERRIUNARIIINvY IO E—FR
* RER+1. 2V1EE/ AZNY RFYYTIYIT7L R

B/ 41XV TP LY RERELET, 48U TrL 2 */NWT—Y 1 28E/QS0P
EERFIS. CORBLU T 7L VR ETA4E2—TILTD
ZEETEZT,
MAX5188/MAX5191II&R/NDBEEHTHLNILD
EEREMERHBIDLDICHKETIN/IDACTT, BIE
WINE+2.7V~+3.3VOE—-—FTBRTEELE T,
THIC. TNSDODACII3DOEEE— R(BE. KEN PART TEMP. RANGE PIN-PACKAGE
2EVINAL RUTNS Ty NI NERATNEY, | MAXSIBOBEE]  -40Clo+B5"C  26QSOP
TNSvy NIDACBNTIE S vy kD v ERA [ MAXSISIBEEL  40Cl0+85°C 26 QSOP
TuA(max) &7V BIEEBENZERLE T, X5
INAE—RD O TILDACEMEZ TD T T A 07 TH5E
H0.5pus&REN D, BBREEICEITDACEZRE L T
BHEEHNITDIEND 'C-‘éé%@“oa\ e - E RS
MAX5188/MAX51911328E>QSOP/\y 4o —2|C
IHonTHh). IERBESEFE(-40C~+85T)DEDA TOP VIEW
BEShTWEd, EXOAVNXFTILOI0EY b .
N—S3IDNTIE. MAXS182/MAXS 18507 —% creFt [1] 28] crer2
=R ESRBRLTTFE0, ourtP [2 27] ourzp
X OUTIN [3] 26] ouTan
PIVr—23ay AGND [4] [25] REFO
EEBBE7T)r—23aY Avpp [5 | /AAXIM 154] gerr
54 S5 IERINE oo (6] mxrr  [] oeo
FEBRF DFLEAWG) P [7] 2] DV
EgLET T r— 3 cs 8] 21] o7
CLK [9] [20] D6
N.C. [10] [19] D5
REN [11] 18] D4
DGND [12] [17] 03
DGND [13] [16] D2
00 [14] [15] D1
QSOP
IMAXI/W Maxim Integrated Products 1
AT —52— MIERH S NIZRNBEIIMaxim Integrated ProductsD ARG REER T —5 2 — hZBIRRL/IE DT, BERRICKWVELDHEERY

RUIDNWTIRERZEDNREI T, EREREDIEEICISRERT -5 — b IR,

BRY TV RURHET—5 20— FOAFIZR. vF2LDKR—

LR—D%& ZFIBEL &0y, http://japan.maxim-ic.com

lGLSXVW/BBI-SXVW



MAX5188/MAX5191

Ta1FPN8EY F4OMHz,
ZHUHL7ZIDAC

TR/ BE

ABSOLUTE MAXIMUM RATINGS

AVDD, DVpD to AGND, DGND ..o -0.3V to +6V
Digital Inputs to DGND .......cooiiiiiiiiiiicc -0.3V to +6V
OUT1P, OUT1N, OUT2P, OUT2N, CREFT,

CREF2 10 AGND ......cooiiiiiiiiiiiii e -0.3V to +6V
VREF O AGND ..o -0.3V to +6V
AVDD 10O DVDD oo +3.3V
AGND t0 DGND.....coooiiiiiiiiiiiie -0.3V to +0.3V
Maximum Current into Any Pin.......coocooiiiii 50mA

Continuous Power Dissipation (Ta = +70°C)

28-Pin QSOP (derate 9.00mW/°C above +70°C).......... 725mW
Operating Temperature Ranges

MAX5188/MAXS191BEEl ..., -40°C to +85°C
Storage Temperature Range ............ccccooeveenn. -65°C to +150°C
Lead Temperature (soldering, 10S) ........cccoovviviiiiiiiiiieene. +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

(AVpp = DVpp = +3V £10%, AGND = DGND = 0, fcLk = 40MHz, Irs = TmA, 400Q differential output, CL = 5pF, 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 8 Bits
Integral Nonlinearity INL -1 +0.25 +1 LSB
Differential Nonlinearity DNL Guaranteed monotonic -1 +0.25 +1 LSB
MAX5188 -1 +1 LSB
Zero-Scale Error
MAX5191 -4 +4 LSB
Full-Scale Error (Note 1) -20 +4 +20 LSB
DYNAMIC PERFORMANCE
Output Settling Time To £0.5LSB error band 25 ns
Glitch Impulse 10 pVs
Spurious-Free Dynamic Range SFDR | foLk = 40MHz fout = 500kHz 72 dBc
to Nyquist fouT = 2.2MHz, Ta = +25°C 57 70
Total Harmonic Distortion THD foLK = 40MHz fout = 500kHz -70 4B
to Nyquist fout = 2.2MHz, Ta = +25°C -68 -63
Signal-to-Noise Ratio SNR foLK = 40MHz fouTt = 500kHz 52 4B
to Nyquist fouT = 2.2MHz, Ta = +25°C 46 52
DAC-to-DAC Output Isolation fouT = 2.2MHz -60 dB
Clock and Data Feedthrough All Os to all 1s 50 nVs
Output Noise 10 pANHZ
Sy e Between BAC fouT = 2.2MHz, Ta = +25°C :05 =1 | LSB
ANALOG OUTPUT
Full-Scale Output Voltage VFs 400 mV
Voltage Compliance of Output -0.3 0.8 Vv
Output Leakage Current DACEN = 0, MAX5188 only -1 1 PA
Full-Scale Output Current IFs MAX5188 only 0.5 1 1.5 mA
EoAa% External Output Resistor MAX5188 only 400 o
2 INAXIMW




T1FPN8EY F4OMHz, EBiE/EBE
ZH AL /IDAC

ELECTRICAL CHARACTERISTICS (continued)

(AVpp = DVpp = +3V +£10%, AGND = DGND = 0, fcLk = 40MHz, Irs = TmA, 400Q differential output, CL = 5pF, TA = TMIN to TMAX,
unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
REFERENCE
Output Voltage Range VREF 1.12 1.2 1.28 Vv
grL:]Etput Voltage Temperature TCVRer 50 opm/°C
(R;Ea;iriw“(i; QOutput Drive IREFOUT 10 LA
Reference Supply Rejection 0.5 mV/V
Current Gain (Irs / IREF) 8 mA/mA
POWER REQUIREMENTS
Analog Power-Supply Voltage AVDD 2.7 3.3 \
Analog Supply Current IAVDD PD = 0, DACEN = 1, digital inputs at 0 or DVpp 2.7 5 mA
Digital Power-Supply Voltage DVpbp 2.7 3.3 \
Digital Supply Current IDvDD PD = 0, DACEN = 1, digital inputs at 0 or DVpp 4.2 5 mA
Standby Current IsTaNDBY | PD = 0, DACEN = 0, digital inputs at 0 or DVpp 1 1.5 mA
Shutdown Current ISHDN (PXD=:d1<5n’DtA(:irEe,\)l =X, digtal inputs at 0 or DVpp 0.5 1 A
LOGIC INPUTS AND OUTPUTS
Digital Input High Voltage ViH 2 \%
Digital Input Low Voltage ViL 0.8 \
Digital Input Current IIN ViN =0 or DVpp +1 pA
Digital Input Capacitance CIN 10 pF
TIMING CHARACTERISTICS
DAC1 DATA to CLK Rise Setup DS 10 ns
Time
DACZ DATA to CLK Fall Setup ibs2 10 ns
Time
DAC1 CLK Rise to DATA Hold toH 1 0 ns
Time
DAC2 CLK Fall to DATA Hold - 0 ns
Time
CS Fall to CLK Rise Time 5 ns
CS Fall to CLK Fall Time 5 ns
DACEN Rise Time to VouT 0.5 us
PD Fall Time to VouT 50 ys
Clock Period tCcLK 25 ns
Clock High Time tcH 10 ns
Clock Low Time tcL 10 ns

Note 1: Excludes reference and reference resistor (MAX5191) tolerance.

MAXIN 3

L6 1SXVIN/B8LSXVIN



MAX5188/MAX5191

TF17PN8EY F4AOMHz, EBii/BE

ZHUHL7ZIDAC

IREEEHIE

(AVpD = DVpp = +3V, AGND = DGND = 0, 400Q differential output, Irs = 1TmA, CL = 5pF,
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T1FPN8EY F4OMHz, EBiE/EBE
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REEEREGEE)

(AVpp = DVpD = +3V, AGND = DGND = 0, 400Q differential output, IrFs = TmA, CL = 5pF, Ta = +25°C, unless otherwise noted.)
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MAX5188/MAX5191

TF17PN8EY F4AOMHz, EBii/BE

ZHUHL7ZIDAC

REEEREGEE)

(AVpp = DVpp = +3V, AGND = DGND = 0, 400Q differential output, IrFs = TmA, CL = 5pF, Ta = +25°C, unless otherwise noted.)
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T1FPN8EY F4OMHz, EBiE/EBE
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i ¥ E5t BA
7 & B
1 CREF1 | U7 L2/ 7231 /32Z(DACT)
2 OUTTP | E7+AJHA(DACT), MAX5188MIZ&ISERE . MAXS 191 DIBEIIEBEH .
3 OUTIN | &7+ 0OJH7(DACT), MAX5188MIBEIIERE I, MAXS191DIBEIIEEH I,
4 AGND | 7#+OJ05 >R
5 AVpp | 7 OJIEERH+2.7V~+3.3V)
DACA =T, F14HIAS
6 DACEN 0 DACZ}}/\%%—B RIZAW &9 (PD = DGND),
1 DACAH/XD—77v 7L &9 (PD = DGND),
X :PD =DVppDB§., vy cFIUE=RICAWUET (X = F8),
ND—=F ook
7 PD 0 : DACR % >/ \AE— RIZADH(DACEN = DGND). 43| \MIDACHY ST —77v 7L %9 (DACEN = DVpp)o
1: 2%y MIDVE—RICAWUET,
8 CS TOT47O—FyTzLU
9 CLK | 2OvoAB
10 N.C. |G, COEVICIIEKELULWTT L,
11 REN FOT470=) 77 L2244 %—T ), DGNDIZI#ERH T DERNE+1.2V) T 7L ZhREBL £,
12,13,23| DGND | F4 2 4)LT5 VR
14 DO F—%Ew hDO(LSB)
15-20 D1-D6 | F—%Ew ~D1~D6
21 D7 T—%Ew hD7(MSB)
22 DVbp | T4 D IIVEIR(+2.7V~+3.3V)
24 REFR | U 7L 22 AN
25 REFO | U7 7L > 2HAh
26 OUT2N | &7+ 0O7H73(DAC2), MAX5188MIBEIIERE . MAX5191DIBSIIEBEE .
27 OUT2P | IE7FAJEH(DAC2), MAXE188MIBEIIERET. MAXE191MIFEIFEEE 1.
28 CREF2 | U7 L2 RINA T ZINA 752 (DAC2)

MAXIN

L6 1SXVIN/B8LSXVIN



MAX5188/MAX5191

Ta1PN8EY F4OMHz, EBii/EBIE
ZHUELIIDAC
_ I N

SOURCE ARRAY

CURRENT-

ST T .
ek | I cTTTTTTTTTTTTTTT ' OUTIP
; 5 DAC 1 SWITCHES ; OUTIN
= ! ' OUT2P

DAC 2 SWITCHES : | OUT2N

OUTPUT
LATCHES

I ' L
OUTPUT 'a>g
LATCHES | 'S > S

| !

MSB DECODE

MSBDECODE | tw oo oo oo T I

[ NAXIN

CLK INPUT
e LATCHES

NPUT MAX5188
LATCHES MAX5191

DVpp DGND

*INTERNAL 4002 AND 9.6kQ RESISTORS FOR MAX5191 ONLY.

D7-D0

K1, J7>oo2aryydA4T7I5 0

EES 0L
MAX5188/MAX519113. 70w R EAOMHzE TEITE
AR T1IT7IBEY N D&V 7HOJaAIN—5
(DAC)TY, WINDF17IAV/NN—=FEHIDOAN
RUODACL D RZ EZNICHLSBRY —XAT7 L1 (&K
1.5mAD IV R — IV DBREEN) D SR ST
WET(E1). RE+1.2VEBRE) 77 L 2 AROHIH
OO F=AVN=5DITINRT—IVHNER/
BEEZRELET, FEFRNI T 7L AEEETH LR
MEYYFITEBNIR) DD M ERIELE T,
MAX5191DEEHEAEEICHSINTIE. Yy F I
40007 v F v THIMDBRT7Z L1 DEREBEIC
L ET,

REYI77LARUHEAT VT
MAX5188/MAX519113AWEES0ppm/T. +1.2VIK ./ 1 X
N RFP YT TP L REZRBMHELTHET, 2O
D772 A 77 LV AEBEICKDTT A
T—TIW/F—=/INT1 RABETY, REFOIINER 77
LY ZAARIIHE) 77 L ZAHDDEREER-L
F9, RENA'DGNDICEHRESNTI\DIEE. REJ T 7
LY ZHEANEIRI N, REFOA+1.2VDOHEAZEHIGL

9, BAREEENNT10pAICHIRESNTIV\BD =6,
BENKEWEEIZIREFOEVEAZL T TT/INY T 7
TODWENHYFT,

F7=. MAX5188/MAX519113. MBEFDOHEADTIL
2= I)VENER(es) ZBRFICHIEHT DK DICERE
SNzl 7 /7%?7&)5'5] LCTWh&Ed, BAERITIRAT
StETEZY,

IFs = 8 x IREF

Z 2T, Igepld) 77 L 2B HER(ReF =VREFO / RSET)-
lrslE 7 IV AT —)IVEADBERTI . RspTldMAX5188D
T TORNERERETD) 77 L AEIRTI(K2),
LO)E@./}ILLJE@,/)IL — A7 l/’”u]iﬁ%(: -— )31’7.\ 2T
NYFUITEINEEREI A MNEICHEICRKEL.
BEtLEEBRNMNODACOBM R HEHERSEYEZ

ERLET,

MAX519113. 2200 = > REZEDHE400 Q&R
EEFEBLTCEEHNDERDACIRUDAC2)ZHADEE
(VouT1. VouTt2)IcZE#®L &9 . MAX5191THER
+1.2VU o7 L RBEZFERT 255, AR 77
L ZEANEREBEIN(Rser=9.6kQ) T, IrRpra 1250A
2. IFsZE TmAICEREL £ 75,

MAXI N




T1FPN8EY F4OMHz, EBiE/EBE
ZH AL /IDAC

OPTIONAL EXTERNAL BUFFER
FOR HEAVIER LOADS __
REN DGND ]
J
MAXIM e
+1.
MAX4040 BANDGAP
REFERENCE
+ i REFO ™
« I
Ceomp pTTTT | >~ CURRENT- s
— AGND Rerr | TReF ! SOURCE ARRAY >
<9 : +
v : ’7
IREF = g Rser ' —
| Tt
ST L ok | MAXIMN
= = = MAX5188
AGND R MAX5191
“COMPENSATION CAPACITOR (Ccomp = 100nF) **9.6kQ2 REFERENCE CURRENT SET RESISTOR
INTERNAL TO MAX5191 ONLY. USE EXTERNAL

Rser FOR MAX5188.

2. WE+1.2V) 77 LY ARUFIET > T TlesZ34E

NEITPLIUR

MAX5188/MAX5191DAREB) 77 L VX %&T 42—
TILEBICIF. RENZDVpplcEm L TTF S LY. IR
K. BEZEMDRIVWNER) 77 L X%=REFOE/(C
ML CERESHIEDZ &KLY, TILRT—ILHEH%E
BEITDIENTEFZI(RI), ERZLADHRO—R
BAREEMT D/\A 7 RAERERE T DT, 2E<
EE150pAZ RIS TEDBE) 77 LV AERIRLT
TS BEERY T MNEEEZNET D, +1.2V.
25ppm/CDMAXB520/ > REwy T D7 L 2%
DOEEEHNDERE) 77 L VX EZRBIRLTTF S0\,
2YINLE—R

BEBHRAY VINAE—RICADICIE. T4 25 IVASPD
EDACENZDGNDICHE#H: L TR S\ ZZ /N1 E—R
T I77LZARUOEIE 7 > TOEBED T IT 147
B BR7ZLABA VT OT 4TI ET,

®1. N\D—FOVE—FDEREK

CDIRREE PR T DICId. PDADGNDICRFE NIz
HKRETDACENZ/N\AIC5|IE LT RENDHY & T,
MAX5188/MAX519113W\gnE&Eo 1407y 7T
HAOEVT 7L ZOEENEN) T TDHITIC
50ps(typ)=EL &7,

vy IO E—F
HEBHZHEHNS<KTDHFEELT. MAX5188/
MAX519113/NT—F I FE— REMAZTINET, 2D
E—RTIE. U772 #EH7 TROBR7 LA
g1 >T7 0T 47T, DACDBESRITIUAZ TENR
LFEd. ZOT—RICABICIE. PDEDVppll#EsL T
TEo POT4TE—RICEDICIE. PDAEDGNDIC
## LT, DACENZDVpplc#E#HK L TTFS L\, EFH
Y NIV E—REBRLTCO Y NTDTUEID
HAEICE N TITBDICH0usEELF T, RI1IC,
IND—F I E— RDERKXERLET,

PD DACEN POWER-DOWN
(POWER-DOWN SELECT) | (DAC ENABLE) MODE OUTPUT STATE
MAX5188 High-Z
0 0 Standby
MAX5191 AGND
0 1 Wake-Up Last state prior to standby mode
MAX5188 High-Z
1 X Shutdown
MAX5191 AGND

MAXIN
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MAX5188/MAX5191

Ta1FPN8EY F4OMHz,
ZH UL 7IDAC

/BT

¥ DVop

J

10uF % _vr 0.1uF
REN DGND ]
)
AV, +1.2V
® BANDGAP
REFERENCE
EXTERNAL REFO
A2V -
REFERENCE |
[T | ———  CURRENT- Fs
M /IXI/VIL REFR ! : SOURCE ARRAY
MAX6520 = T : * ’7
Rser E 98K
: ! MNAXKIN
TAGND E = . MAX5188
""""" MAX5191
*0.6kC2 REFERENCE CURRENT SET RESISTOR
INTERNAL TO MAX5191 ONLY. USE EXTERNAL
RseT FOR MAX5188.

(o

M3. MAX5188/MAX5191THER) 77 LV XA ZFERALIIHEE

toL tcH

tDH1 4—»‘ tDH2 <—>‘

ouTt X

ouT2 N-2

M4, 514320

10
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T17PN8EY F4OMHz, Bii/BE

ZHUHLIZIDAC

LI VIEH

WINDODACEINEXEMETHANDE ER_AHZTTIN
F9(H4). E1DDACDAC)DAAZYFIdoOY o
EENNMICBBLALETCO—-—Fendd., 0V Y
EESHO0-ICBBTDE. FE2DDAC(DAC2)DAA
ZUFHO—REhEd. BIOANZTYFOREIL.
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