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MAX5510/MAX5511

+1-8V~+5.5V‘ Eg%ﬁﬂ‘ 8E'y hs
BEHIJIDAC

ABSOLUTE MAXIMUM RATINGS

VDD 1O GND .o -0.3V to +6V Operating Temperature Range ..............cccceeeve. -40°C to +85°C
OUT to GND ... -0.3V to (Vpp + 0.3V) Storage Temperature Range -65°C to +150°C
FBto GND ....... ...-0.3V to (Vpp + 0.3V) Junction Temperature............ccccoviiiii +150°C
SCLK, DIN, CS to GND -0.3Vto (Vpp + 0.3V) Lead Temperature (soldering, 10S) ........cccooevviiiiiiiiien.. +300°C
REFIN, REFOUT to GND ......coccoviiiiiie -0.3V to (Vpp + 0.3V)
Continuous Power Dissipation (Ta = +70°C)

Thin QFN (derate 16.9mW/°C above +70°C)............. 1349mW

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

(Vpbp = +1.8V to +5.5V, OUT unloaded, Ta = TmIN to Timax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
STATIC ACCURACY (MAX5510 EXTERNAL REFERENCE)
Resolution N 8 Bits
. . VpD = 5V, VReF = 4.096V +0.25 +1
Integral Nonlinearity (Note 1) INL LSB
Vpp = 1.8V, VRer = 1.024V +0.25 +1

Guaranteed monotonic,

VpD = 5V, VREF = 4.096V
Differential Nonlinearity (Note 1) DNL LSB
Guaranteed monotonic,

+
VDD = 1.8V, VREF = 1.024V 02
Vpbp =5V, V =4.096V +1 +20
Offset Error (Note 2) Vos Db REF mV
Vpp = 1.8V, VRer = 1.024V +1 +20
Offset-Error Temperature Drift +2 pv/eC
Vbp =5V, V =4.096V +0.5 +1
Gain Error (Note 3) GE DD REF LSB
VpD = 1.8V, VRer = 1.024V +0.5 +1
Gain-Error Temperature
+ o
Coefficient +4 ppm/*C
Power-Supply Rejection Ratio PSRR 1.8V <Vpp <£5.5V 85 dB
STATIC ACCURACY (MAX5511 INTERNAL REFERENCE)
Resolution N 8 Bits
} ) VpD = 5V, VREF = 3.9V +0.25 +1
Integral Nonlinearity (Note 1) INL LSB
VoD = 1.8V, VRer = 1.2V +0.25 +1
Guaranteed monotonic, +02 +1

VoD = 5V, VREF = 3.9V
Differential Nonlinearity (Note 1) DNL LSB
Guaranteed monotonic,

+
Vpp = 1.8V, VRer = 1.2V 0.2 1
Vpbp =5V, V =3.9V +1 +20
Offset Error (Note 2) Vos DD REF mV
VoD = 1.8V, VRer = 1.2V +1 +20
Offset-Error Temperature Drift +2 pv/eC
Vpp =5V, V =3.9V +0.5 +1
Gain Error (Note 3) GE Db REF LSB
Vpp = 1.8V, VRer = 1.2V +0.5 +1
Gain-Error Temperature +4 opm/°C

Coefficient

2 MAXIMN




+1.8V~+5.5V‘ Eg%ﬂ‘ 8E‘y I~‘

EEHIZIDAC

ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +1.8V to +5.5V, OUT unloaded, Ta = TmIN to Timax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Power-Supply Rejection Ratio PSRR 1.8V <Vpp<5.5V 85 dB
REFERENCE INPUT (MAX5510)

Reference-Input Voltage Range VREFIN 0 VDD V
Ref | 0 q R Normal operation 4.1 MQ
eference-Input Impedance
putimp REFIN 11 shutdown 25 GO
REFERENCE OUTPUT (MAX5511)
No external load, Vpp = 1.8V 1.197 1.214 1.231
. No external load, Vpp = 2.5V 1.913 1.940 1.967
Initial Accuracy VREFOUT V
No external load, Vpp = 3V 2.391 2.425 2.459
No external load, Vpp = 5V 3.828 3.885 3.941
Output-Voltage Temperature P o o
Coefficient VTEMPCO | TA = -40°C to +85°C (Note 4) 12 30 ppm/°C
Line Regulation VREFOUT < VDD - 200mV (Note 5) 2 200 \A%
0 < IRerouUT £ TMA, sourcing, Vpp = 1.8V, 03 >
VREF = 1.2V '
Load Regulation 0 < IREFOUT < 8mMA, sourcing, Vpp = 5V, HV/UA
0.3 2
VREF = 3.9V
-150pA < IRerFoUT £ 0, sinking 0.2
0.1Hz to 10Hz, VRerouUT = 3.9V 150
10Hz to 10kHz, V =3.9V 600
Output Noise Voltage REFOUT uVp-p
0.1Hz to 10Hz, VRerFouT = 1.2V 50
10Hz to 10kHz, VREFoOUT = 1.2V 450
o Vpp = 5V 30
Short-Circuit Current (Note 6) mA
Vpp = 1.8V 14
Capacitive Load Stability Range (Note 7) 0to 10 nF
Thermal Hysteresis (Note 8) 200 ppm
Reference Power-Up Time (from REFOUT unloaded, Vpp = 5V 5.4 ms
Shutdown) REFOUT unloaded, Vpp = 1.8V 4.4
R " ppm/
Long-Term Stability 200 khrs
DAC OUTPUT (OUT)
Capacitive Driving Capability CL 1000 pF
Vpp = 5V, Vourt set to full scale, OUT 65
shorted to GND, source current
Vpp = 5V, Vour set to 0OV, OUT shorted to
: 65
VDD, sink current
Short-Circuit Current (Note 6) mA
Vpp = 1.8V, Vour set to full scale, OUT 14
shorted to GND, source current
Vpp = 1.8V, VouT set to OV, OUT shorted to 14
VDD, sink current
MAXI/WV 3
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+1.8V~+5.5V‘ Eg%ﬁﬂs 8E'y hs
BELiJTIDAC

ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +1.8V to +5.5V, OUT unloaded, Ta = TmIN to Timax, unless otherwise noted. Typical values are at Ta = +25°C.)

MAX5510/MAX5511

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Coming out of shutdown Vbp = 5V 3
. (MAX5510) Vpp = 1.8V 3.8
DAC Power-Up Time ms
Coming out of standby Vpp = 1.8V 0.4
(MAX5511) to 5.5V
Output Power-Up Glitch CL = 100pF 10 mV
FB_ Input Current 10 pA
DIGITAL INPUTS (SCLK, DIN, CS)
45V <Vpp £5.5V 2.4
Input High Voltage VIH 2.7V <Vpp £ 3.6V 2.0 \Y
1.8V <Vpp<27V 0.7 xVpD
45V <Vpp<5.5V 0.8
Input Low Voltage ViL 2.7V <Vpp £3.6V 0.6 V
1.8V<Vpp<2.7v 0.3 x VpD
Input Leakage Current lIN (Note 9) +0.05 +0.5 PA
Input Capacitance CIN 10 pF
DYNAMIC PERFORMANCE
Voltage-Output Slew Rate SR Positive and negative (Note 10) 10 V/ms
Voltage-Output Settling Time ?Nl)ttg ?OE; of full scale to within 0.5 LSB 660 us
0.1Hz to 10Hz VoD = 5V %0
. Vpp = 1.8V 55
Output Noise Voltage uVp-p
10Hz to 10kHz VoD = 5V 620
Vpp = 1.8V 476
POWER REQUIREMENTS
Supply Voltage Range VbD 1.8 55 \
VbD = 5V 2.6 4
MAX5510 Vpp = 3V 2.6
Supply Current (Note 9) IDD VoD = 18V 36 PA
Vpp = 5V 5.3 6.5
MAX5511 Vpp = 3V 4.8 6.0
Vpp = 1.8V 5.4 7.0
VoD = 5V 3.3 4.0
Standby Supply Current IDDSD (Note 9) Vpp = 3V 2.8 3.4 uA
Vpp = 1.8V 2.4 3.0
Shutdown Supply Current IDDPD (Note 9) 0.05 0.18 pA

4 MAXI N




+1.8V~+5.5V‘ Eg%ﬂ‘ 8E‘y I~‘

EEHIZIDAC

TIMING CHARACTERISTICS

(VDD = +4.5V to +5.5V, Ta = TMmIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | symsoL | CONDITIONS | MIN  TYP  MAX | UNITS

TIMING CHARACTERISTICS (Vpp = 4.5V TO 5.5V)

Serial Clock Frequency fscLK 0 16.7 MHz
DIN to SCLK Rise Setup Time tDs 15 ns
DIN to SCLK Rise Hold Time tDH 0 ns
SCLK Pulse-Width High tcH 24 ns
SCLK Pulse-Width Low tcL 24 ns
CS Pulse-Width High tosw 100 ns
SCLK Rise to CS Rise Hold Time tcsH 0 ns
CS Fall to SCLK Rise Setup Time tcss 20 ns
SCLK Fall to CS Fall Setup tcso 0 ns
CS Rise to SCK Rise Hold Time tcst 20 ns

TIMING CHARACTERISTICS

(Vbp = +1.8Vto +5.5V, Ta = TMIN to Timax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX | UNITS

TIMING CHARACTERISTICS (Vpp = 1.8V TO 5.5V)

Serial Clock Frequency fscLK 0 10 MHz
DIN to SCLK Rise Setup Time tDS 24 ns
DIN to SCLK Rise Hold Time tDH 0 ns
SCLK Pulse-Width High tCH 40 ns
SCLK Pulse-Width Low tcL 40 ns
CS Pulse-Width High tcsw 150 ns
SCLK Rise to CS Rise Hold Time tcsH 0 ns
CS Fall to SCLK Rise Setup Time tcss 30 ns
SCLK Fall to CS Fall Setup tcso 0 ns
CS Rise to SCK Rise Hold Time tcs1 30 ns

Note 1: Linearity is tested within codes 6 to 255.

Note 2: Offset is tested at code 6.

Note 3: Gain is tested at code 250. FB is connected to OUT.
Note 4: Guaranteed by design. Not production tested.

Note 5: Vpp must be a minimum of 1.8V.
Note 6: Outputs can be shorted to Vpp or GND indefinitely, provided that the package power dissipation is not exceeded.

Note 7: Optimal noise performance is at 2nF load capacitance.

Note 8: Thermal hysteresis is defined as the change in the initial +25°C output voltage after cycling the device from Tmax to TMIN.
Note 9: All digital inputs at Vpp or GND.
Note 10: Load = 10kQ in parallel with 100pF, Vpp = 5V, VREF = 4.096V (MAX5510) or VRer = 3.9V (MAX5511).

MAXIN
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(Vpp = 5.0V, VREF = 4.096V (MAX5510) or VRer = 3.9V (MAX5511), Ta = +25°C, unless otherwise noted.)
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(VDD = 5.0V, VRer = 4.096V (MAX5510) or VRefr = 3.9V (MAX5511), Ta = +25°C, unless otherwise noted.)
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(VDD = 5.0V, VRer = 4.096V (MAX5510) or VRer = 3.9V (MAX5511), Ta = +25°C, unless otherwise noted.)
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(Vpb = 5.0V, VREF = 4.096V (MAX5510) or VRer = 3.9V (MAX5511), Ta = +25°C, unless otherwise noted.)
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MAX5510/MAX5511

+1-8V~+5.5V‘ Eg%ﬁﬂ‘ 8E'y hs

&EEiLiJIDAC
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MAX5510 MAX5511
1 1 [ TOTATO-DT 14 OHIVANETREE T DFY TELU
2 2 SCLK SUTIA VT T—2BoOY Y
3 3 DIN ST IA VI TIT—RBT—I AN
4 — REFIN 77 L>Y2RAD
— 4 REFOUT | U7 7L > 2ZH

5,6,7,11 56,7, 11 N.C. EER. NC AN, EEERROO—T1 I)ICTDh . F/I3ONDICERL TS,
5 8 VoD \-E/E;‘Eékéj,\TDV_DDg;t J.8V~5.5:V'§-§5E(Iziﬁrﬁbt<7Ifé(/\o 0. 1yFRO>F YT

DD [CINA/INZLTL 2S00,
9 9 GND JZ2R
10 10 ouT 7rOJEEE .
12 12 FB T4 —R/INYDI AT
EP EP Exposed | 1 2R—Z K/% K, EPIZGNDICERL £
Paddle

MAX5510D 7 7023V FA4FP IS5

Vbp REFIN
|
POWER-
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CONTROL
[ Y
INPUT DAC
™ reciSTER [ ] Reaister [ | SBITDAC
SCLK CONTROL — oUT
L0GIC
DIN AND
_ SHIFT MAXIM
cs REGISTER MAX5510 — FB
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GND
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+1.8V~+5.5V,

EE|EN, 8EY I,
EEHIZIDAC

MAXS511D 772023547 I35
Vb
|
POWER- 2-BIT I
DOWN PROGRAMMABLE BUF REFOUT
CONTROL REFERENCE
[ \i
INPUT
™ recisTer [ ] Reaister [ | SBITDAC
SCLK CONTROL — 0UT
LOGIC
DIN AND
e SHIFT MAXIM |
€S REGISTER it B
I
GND
20 FLOINA VI TT—2R
T, 8EY b BREAN. EEXEHAHDACD MAX5510/MAX5511 I3, SPI. QSPI. RO

MAX5510/MAX551113. LAIL bk LAIL/Ny T 7
HEEXEHNZEZRBATCIVET, DACIEZ. 1.8V~5.5V
BRTCEEL. SEESER ‘b?h‘GpA(max)"CTo [FOEEn
EH.UTDTPLYRAANEREESCEBAZLTH
0 18LAICIER I D7y NI E—RERBATINET,
MAX551113. U7 7L X EREBLTWDH.
o7 L2 2ENMINT UIBEDRADIR— R AR—2 &
WEEHET . FERBARBMADEARNMBIEIEETH D=
DZAFTL)TTFLURELTERT DI ENTEZT,
16MHz, 3% U717 7T —2XI3. SPI. QSPI.
ROMICROWIREDZ 7O MJLICHISLTLNVE T,
Vpph'Eiend &, BEGBEEDACHANIFEALE
) FOIRNEOXT—)UCEREIENE T, MAX5510/
MAXS51T1MDEA/INY T 7S TA =R/ ARk E
BoOTHY, I—FHEET A EEAICHNTHE
No(EH7 > TOREANZFBLORET D EN
TEF9, MEGRIE. 4mm x 4mm. SBEIQFN/ Sy — o
TR#EINET,

MAXIN

MICROWIRE®D& 70O k JJLICHF IS L34 7L
AT T —RFERALET(E1E2),

MAX5510/MAX551 113, TE®D16EY hASZT T b
LR ERBLTCNE T, 7—2Id. U715
JI1—2%BLTCIT7 ML DR AICO—REaNET,
CSI3. 16EY hIRTHVOVIBEANINDET
O—IZROBENHYET, T—FII. MSBEKLIEIC
DO~DOMIECH—RENET, 16w I, 41
£ ~C3~C0). 85—~k MD7~D0). RU4H T
By hNCTEREINEIT(ERI158B), D7~DOADACD
F—=&EY NT. S3~S0ATEY hTY, IELLSENME
IEBICIE. HTEY NEBOICKETD2RELNH Y
F9, HlEEY FC3~COIE. R2ICRI EDIC.
MAX5510/MAX5511 &I L £,

BREDDACF v 1IUS. ALY EDACL VYD
2EDL DR ZABLTNET. ANLTIXFIF
ANT—Y2RmFLE T, DACL TR ZIE. DACHEAIC
NI DBMT—FZ2RFLET .

FTIWINY T PRFEL D ZIBRICE DT,
HEIBET T,

e DACL VR ZBEHIT DI ERBLANLIRZICAO— R
C AL TRYDT—YTDACL PR Y ZE

e AIRUDACL DR 5 BB ICE#

ROWNTNIH
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MAX5510/MAX5511

+1 8V~+5.5V, EEEH. 8EY k.
FEdi7IDAC

R1. JUPIERZDT—IHER

CONTROL | DATA BITS

MSB LSB

c3 | ce | ct | co| o7 | os | ps | pa | D3 | D2 | Dt | DO | 83| s2 | st ]| so

HT7EY hS3 : SOIFBEEEDHEOICEE LEITIENTEE Ao

—N:’toH%d—‘

SCLK

DIN

1. 71I2TK

CONTROL BITS DATABITS SUB-BITS

cS COMMAND
EXECUTED

M2. LoRy0O—KE

12 MAXI N




+1.8V~+5.5V‘ Eg%ﬂ‘ 8E‘y I~‘
BELIJIDAC

g2. JUPVAHZ7—AD7A9> LBV
CONTROL BITS INPUT DATA SUB-BITS
FUNCTION
C3 C2 C1 Co D7-DO S$3-S0
0 0 0 0 XXXXXXXX 0000 No operation; command is ignored.
0 0 0 1 8-bit data 0000 Load input register from shift register; DAC register
unchanged; DAC output unchanged.
0 0 1 0 — — Command reserved; do not use.
0 0 1 1 — — Command reserved; do not use.
0 1 0 0 — — Command reserved; do not use.
0 1 0 1 — — Command reserved; do not use.
0 1 1 0 — — Command reserved; do not use.
0 1 1 1 — — Command reserved; do not use.
Load DAC register from input register; DAC output
. updated; MAX5510 enters normal operation if in
1 0 0 0 8-bit data 0000 shutdown; MAX5511 enters normal operation if in
standby or shutdown.
Load input register and DAC register from shift register;
) DAC output updated; MAX5510 enters normal operation
1 0 0 1 8-bit data 0000 if in shutdown; MAX5511 enters normal operation if in
standby or shutdown.
1 0 1 0 — — Command reserved; do not use.
1 0 1 1 — — Command reserved; do not use.
D7 D6 MAX5510 enters shutdown; MAX5511 enters standby™.
1 1 0 0 o, 0000 For the MAX5511, D7 and D6 configure the internal
XXXXXX
reference voltage (Table 3).
MAX5510/MAX5511 enter normal operation; DAC output
1 1 0 1 D7, De, 0000 reflects existing contents of DAC register. For the
XXXXXX MAX5511, D7 and D6 configure the internal reference
voltage (Table 3).
D7 D6 MAX5510/MAX5511 enter shutdown; DAC output set to
1 1 1 0 o, 0000 high impedance. For the MAX5511, D7 and D6 configure
XXXXXX .
the internal reference voltage (Table 3).
Load input register and DAC register from shift register;
L DAC output updated; MAX5510 enters normal operation
! 1 ! ! 8-bit data 0000 if in shutdown; MAX5511 enters normal operation if in
standby or shutdown.
X = EE%E\O

FBEEENDODHIY INAE—RICADIENTEET,
Y NIOUNDBRYVINAE—RICADZ EETEE A,

MAXIN
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MAX551 0/MAX55 11

+1 8V~+5.5V, EEEH. 8EY k.

FEd&iZIDAC

NI—F—F

MAX5510/MAX551113. 74 RIVERBHRICENL %=
B9 2200/ —E— RZ&EBATINET, BEE—R
TlI. FNAZADZRICEERTBERIRREICH Y £ 9,
Yy NSO UE—RTIE. MAX5511DOREREE
U7 LVREEDTTFNARIREIC/INT =TT
LEd, /2. MAX5511(3. REFLEXE) 7 7L X
UADETRTORIBA/IND =TI DRYINA
T—REMBATWHET, RIVNAE—RIE. UT7
L RERZEHBRALLLZZEYUDEKE S vy NI D
5. VUIT7LREDZITFL)TDPLURE
LTHERIDZENTELZT, £, RYINA
E—RII. BEE—RIZRDBICU 7L ADER%E
BALGLK TROUIOERISEENUEBEDIEHMIC
‘’IBET,

Yy NIOUE—R
MAX5510/MAX551 113, IEEHEBRE ) 77 LR
ANBRZ0.18uA(max) BRI DV I NTTT
JOSVv I vy MO UE—REHBATNET,
ANFEHD— RICHEE Y FC[3:0] = 1110%5EZF
RATE FNAZAD DY Y NI D UE—RICAUZET
(F2)o Ty NI UTIE, MAXB510D 77 LR
ABNEDACEA/INY T 7 HNAA VE—F VI
F9. MAXSH11 &S vy RO VE—RICT D E.
RER) 77 L2 ZBATICHEY ., DACREA/NY D71/
NAAVE=FRIZBUET, YUTPIA0Y
TI—2ZE. IRTDFTNARICBLTTIT4TD
FFTY,

x2I21F. MAX5510/MAXS5 11 ZBEEIEICRY
EHONDADAVY KA REN TV d ., DAC
HEAZBESEDLHICIE. ZORICT Y MDY
oD ETHBEARETT,

& P MAXSS11DIBEIF. BR. vy YD UE—-B
NORZUINAE—RICTDIENTEEIEA. XF YV
NAET=RIZTDRHICTNNA XZBET—-RFIZTD
WENBHYET,

25 N1 E— F(MAX5511MDH&)

MAX551 113, *ﬁ%ﬁiﬁ%%uw%6uA(mTﬁ/ﬁ?5‘/7 i\
DI 7SOV ITINDRYVINAE—REMAT
WET, RYVINALE—RTII. REBEX) 77X %
BRL<IXRTOEBANT =TT LFET, ADHIE
J— RICHIEE Y FC[3:0] = 1100&EZRAEZ &I
KDT. FNA IR VINAE— RIZAWFT(F2),
RE TP L REITINA I TT—=RSTIT14 7T
DEFFT. ZOBDACHANY T 7I3NA1 A4 E—
SR E T, MAXGET1A R Y 2 /NA i 53kT
H9155. DACEAMBMICKDEICZY V/INA 5D
BEREHRF™IARETT,

14

MAXB511DIBE. 7Y NI E—RAIBRT/INA
E—RICEBADZENTEFZFFA, Y VNNALE—RIC
ADHICT/NA ZZBEET— RICTDBRELNHUET,
Y NIOUNSRYUNAIZTDIEHICIE. BE
TE—RIZEDOAVY DI SRICHITTRAY 2 /INA |
ADAVY REHEESIEIT,

F2ld. MAXBS 11 ZBEEEICR T OV K& < Dh
RLET, RIVNNAE—RDPOBEE—RIZEBTD
= DACEAZBMITDHICBEELDDIL.
DACODIEENFRE DA T,

JI27LVRAAND

MAX55101%. BE&EENO0~VppD) 77 L VX %&
BIANE T, BABENounId. REXDXDIS
TFAUYIHIZTAT S LTEERERRICLE D TED
NI,

VouT = (VREF x N/ 256) x gain

Z ZC. NIZDACD2EA S T— RDEBE(0~255)T.
VRepld U 7 7L 2VXREERETT, T4 213,
MAX5510/MAXS511ICT L THBEINDERESND
BETATY,

DY RNIDUE—RTIE. UT7LAANHAS
AE=5222.5GQUYp)DINA A > E—5 2 ZIRRE(IC
AWET,

DI27L2Z2EH

MAXS511DAREEBE 77 LR VT DT 7IC
KO TCABENDEED 1 DICHET DI ENTEZT,
EBEB/ABOT A N T 7LV RBEF. 1.214V
T9, D6EDTDT—FEY MNER3IBRB)ZBI\TID
O 7 L ABEERELE T, ZDBEDFHIHEE Y M.
C[3:0] = 1100, 1101, F£IF1110TT(XR2).

[CEIES B DICIE. VppZEVReErEK W £200mVEALE
S<EOBELHYET,

R3. VIZLVRABEDEBERED

953100

D7 D6 REFERENCE VOLTAGE (V)

1.214

1.940

2.425

alalo|lo
= |O|=]|0O

3.885
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+1.8V~+5.5V, EEEH, 8EY I,

EEHIZIDAC

PIVr—2aviEHk

1R U2EIVERE

TMED)FoOLAFEM, HDWI2@DT7ILAY
BN SMAXS510/MAXS5 11 ICHEE T D HEICDLY
T3, B3Rl TS\, MAX5510/MAXE51 1
I, SHBERIVNS W OERESHOT T -3
[CRETY,

TO95VvTIVERTE

MAX5510%LEDERBIRMD OISV JIVERBE LT
;ﬁfﬁ?éﬁ;ﬂ:m\’cm M4DEEEZSRL T ZS0,
MAX5510ld. BRBFERTEADEENPN NS PR 5%
EREIL £ 9, EE/}II;/J?('LED)L;: RAD{TREEINZE T,

BREND IS RAF1—HDEE/INIT R

EREN NSV RAT 21—/ 17 AT DEDOMAXE510

DFEFHEICDNTIE. H5DEREEZSRL TS0,
HMSMDMAXS510DHABEIE. 74— R/Ny IE;gER
mimDEEETICSZ AT 1 - WinDBERETZ
MATABICE) F 9,

B/ 7 X288

RFr2azgy NBPTV5—2ay
ADCAND2EBINT > FRE ) ba/INA T 2§ DED
MAXS5 11 DERFGEICDINTIE. M6DERZZS R
Lc<rzal,

T,
— 1.8V < Vakaune < 3.3V 536kQ
— 22V <V tHum £ 3.3V
- +1.25V  REFIN
L 4 DAC +
VouT
Z04yF OVgur (4.88mV / LSB)
MAXIMN .
MAX6006 0.01F | maxim v
REFIN X NDAG
(TuA, 1.25V MAX5510 Vour =—=50%
SHUNT
REFERENCE) Npac IS THE NUMERIC VALUE
GND OF THE DAC INPUT CODE.

M3. 2@D77IVA)ERI IS TED) F LA VEMZEERLIZAR—

S JIESBRBO7 ) r—3

V+
T3] 2054
l ILep
REFIN DAC
VouT
2N3904

MAXIM
MAX5510

FB
R
i = VReFIN X Npac
D= 256 x R

Npac IS THE NUMERIC VALUE OF THE DAC INPUT CODE.

REFIN DAC
vouT
Vour
MNAXIM Vour = Vaias + (It < R)
MAX5510

FB
<

* [ TRANSDUCER Vﬁ
VBIaS @

Velae = VReFIN X Npac
B = 5

Npac IS THE NUMERIC VALUE
OF THE DAC INPUT CODE.

4. LEDZRREIT 27 OI >V T IVERR

MAXIN

X5. @EE/\Q{TZEEUILH:IIjj I\EVXTJ )
NSV RAE—F B
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MAX5510/MAX5511

-+1.8"/*'+41J5V§ tgﬂfggjbk é?tf&'ﬁ\

&EEiLiJIDAC

REF

DAC

MNAXIVI
MAX5511

BAND

outT

REFOUT
GAP

TO ADC
|F¢ Re
TO ADC
"%
T>T0 ADC
CL

M6. BE/\A PR2B®RT 3%y MRAD

7I)r—3Yy

REFIN

Y

MAXIN
MAX5510

ouTt

FB

VREFIN X NA

Vour = 256

Na IS THE DAC INPUT CODE
(070 255 DECIMAL).

X7. 1ZR—>HADMEE

d=R—3HN
M7, MEZE1ELEIZR—ZHADEBROMAXS5510
75:7_|_Tb§3_o %4[';\ j_:/—J_\o_EHjjj:]_l\E/—J_Tl/gfa_o

NAKR—=5EN
MAX5510DHEAIG. B8ICRT LDIC. NAMR—=
MEBELTHERIDIENTEZT, HAEFEIS.
MR TERHEINET,

Vout = VREF x [(NA - 128) / 128]

ZZT. NAISDACHZEAS I— RDEEZRHLE T,
RO TATHINO-RATEY MNNAF)E
HM4DEREICTIC I DHNBEZRLE T,

RERIEEBLNT 1>

MAX5510/MAXS51 113, D774 =R/ A DR E
BOTHY . TOBRTIIHAART > TDREGRFIC
EEERTESDO. BEEVVEHRENHDY T T,
T HF =R/ ZHABRDEMIS. SxoNn7 T )T —
AVIIHLTT AV EBHICALD OEREAEEL
Z&ETYd, MAXS510/MAXS511 DT A VERES.
AT 474 VER(FRT Y THNDEREBAARTFH
B NIB) IS L TRESNTES Y. IS
AT T IEMBOABTEICL DT A VEENELE T,
T A=/ ADACHE D1 DOEMIF. 2<DER
BREBAFVEOBRELENMIITERRE T THBRATRER
Z&ETY,

F4. 1=ZKR=5A—FRT12 = +1)

10kQ

Y

REFIN

MAXIN
MAX5510

10kQ

Vour

FB

DAC CONTENTS
ANALOG OUTPUT
MSB LSB
1111 1111 0000 +VREF (255/256)
1000 0001 0000 +VREF (129/256)
1000 0000 0000 +VREF (128/256) = +VREF/2
0111 1111 0000 +VREF (127/256)
0000 0001 0000 +VREF (1/256)
0000 0000 0000 oV
#&5. NMAR=5A—FRETA> = +1)

8. /NAR—ZHAEIE

16

DAC CONTENTS
ANALOG OUTPUT

MSB LSB

1111 1111 0000 +VREF (127/128)
1000 0001 0000 +VREF (1/128)
1000 0000 0000 ov

0111 1111 0000 -VREF (1/128)
0000 0001 0000 -VREF (127/128)
0000 0000 0000 -VREF (128/128) = -VREF

MAXI N




+1.8V~+5.5V‘ Eg%ﬁﬂ‘ 8E‘y I~‘

EEHIZIDAC

MAX5510/MAXS511 DT # =X/ AH %= ER
LCTA 2 NRILBRET DHZROTRLET,
ZOBITIF. R1ER2HAVouTICXT T 7 1 V&R E

L&Ed,
Vour = [(VREFIN x Na) / 256] x [1 + (R2/ R1)]
ZZC. NaAldDACAAZO— FD#EZRLF T,

MM
MAX5510

REFIN DAC

ouT

EBRENANRICEHTIER
BREEZO0.NUFOOVFUHTGNDIZ/NA/XZLTL fE
S U=RDA VIOV REFOSTIEOICESZE
TEBRUBEBLLLTLES Y, /AXHEBICKED
BEE. DI Ta I TIoA ME—XEFER
LTT7AYVL—2arzdbLTL 2. FEQFN
INYT—=2MIBEIE. TORAR—XR/INY RETS U RIC
BHmL TS0,

LA7D MCEAT3ER
T4 UZIWRUACEEESHGNDICHEE T DL, B
IS/ A XZRETDIENDBUE T, A VFIF AN
NEWITSVRTL—2aFOZEERKGE. BYE
ISV REMERBLTLZE W, DAV Sy TR—F
ROVT Y SOFERITEII TS LS. BEE AT A
MaEZBDICIE. T MPOERZEMBAL TS0,
PCEMD IS KL A7 hBEIEICITEDE. DAC
HA. V77 LY RAD RUTADZIVATIDED
SO b= EbHTNSL<BUET, 707
SA2TATIINTAUNBRSITHIEICLDT
O =0ZMHEIL T2,

9. JA—R/EUAHAEMIELSEICEKY.
BLUT77L U RAZEOI>TIRUCIEIUEREN
DACT A &=SE/LET,
1.8V <Vpp<h.5V
REFIN DAC N
VouT oVour
— _ H
St —| maxam
> maxss10 MAXIM
MAX5401 VREFIN X NpaG 255 - Npot
SOT-POT Vour=—""5¢ (1 5% )
F8 Wi . 100Ke2 Npac IS THE NUMERIC VALUE OF THE DAC INPUT CODE.
SCLK —-o > Npot IS THE NUMERIC VALUE OF THE POT INPUT CODE.
DIN > 5PPM/°C
- RATIOMETRIC
€S2 » TEMPCO
_
10. VI NI I VICEDTCREARERENT A
Fv 715

MAXIN

TRANSISTOR COUNT: 10,688
PROCESS: BiCMOS
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MAX5510/MAX5511

+1 8V~+5.5V, EEEH. 8EY k.
ZEiLiJIDAC

NYTr—o
(COTF—=F—MIBHINTND/NY T — O KRIE. BFEFRMESNTNSEEIRY A, RO/ VY T— U8RI,
http://japan.maxim-ic.com/packages= Z ST =\, )

%)
[
w
2 z
o [S[0.15[C] — o2 b[&]o.10 @fc[a[g] E
INDEX AREA /2 ~[2/2|— N #1 10, 5
(D/2 X E/Z)\ N I__ BE[-] ki | N/ (3x ‘5')& 2
1 Ooomo N
. o2 Al = =n ‘
E2/2
Es J- (NE-1) X g Es— E2

I 5 =

N E K

DETALL A—/ monn L |

|—HE|
G —I (ND—!) x L
TOP VIEW BOTTOM_VIEW
3 [3
| ®15 ormav
DETAIL A "' 'f t
I i L
m—-—l \mm »

0.10]

NN TERMNAL 000 TERMNAL
A\ [BowEE 0-0-0-0-0-0——] SEATING PLANE
bt g

SIDE_VIEW DRALLAS /I AKXV

WO PACKAGE OUTLINE
12, 16, 20, 24L THIN QFN, 4x4x0.8mm

APPROVAL 'IOCUMENT CONTROL NO. REV,
| 21-0139 | C |%
COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG 12L 4x4 16L 4x4 20L 4x4 24L 4x4 PKG. D2 E2 m
REF. NOM_| MAX.| MIN | NOM. [MAX. | MIN [ NOM. | nax| von [ Non [ wAx.| | CODES VIN. | NOW. | vax. | MEN. | N, | WA, [ALLOVED
A | 070|075 | 080070 075 [aso [ 670075 [ 080] 070|075 | 080 | |[Tieaa-2 | 195 | 240 |e25| 195 | 210 [ee5| o
AL 0 002 [ 005 | 00 |00 | 005 | 00 |00z | 005| 00 |o0e | 003 | [T1244-3 | 195 | 240 | 225 195 | 20 |225| YES
a2 020 ReF 020 REF 0.20 REF 020 REF Ti244-4 | 195 | 210 [ 225 195 | 210 [223]| wa
o |oes|os0 |0as|oes [ 030|095 | 020|025 | 030 | ase [aes |00 Ti644-2_| 195 | 210 | 225 195 | 210 |226| NO
D |39 400 | 410 [390 [ 400 | 410 | 390|400 | 410 |30 | 400 | 410 T1644-3 | 195 [ 210 [225] 195 [ 210 [223] vES
E 390 | 400 | 410 [390 | 4.00 | 410 | 390 4.00 | 430 [ 3,90 | 400 | 410 T1644-4 195 | 210 | 225|195 | 210 [225| NO
o 80 BSC. 0.65 BSC. 050 BSC. 050 BSC. Teo44-L_ | 195 | 210 [ 225 195 | 210 [225| wa
w o[- [ -Joas[ - [ - [oas] - [ - [aas] - | - Te0s4-2_| 195 | 210 | 225 | 195 | a0 |25 | ves
L 045 055 [ 0.65 [045 | 055 [ 065 [ 0.45[ 055 | 0s5] 030 [ 040 [ 050 T2044-3 | 195 |20 [ 225|195 [ 210 |225| NO
N 2 16 20 4 Te444-1_| 245 | 260 | 263 | 245 [ 260 [263| MO
ND 3 4 s 3 Ta44a-2 | 195 | 240 [ 225 195 | 20 [225| YES
NE 3 4 s 3 T2444-3 | 243 | 260|263 | 245 | 260|263 | vES
[ WIGGB WGGC WGGD-1 VGGD-2 Te444-4_| 245 | 260|263 | 245 | 260| 263| NO

NOTES:

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994.
2. AL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.

A THE TERMINAL #1 ID[NTII"IER MD TERMINAL NUMBERING CONVENTION SHALL CONFORM_TO
JESD 95-1 SPP—Q TERMINAL §1 IDENTIFER ARE OPTIONAL. BUT MUST BE LOCATED WITHIN
THE ZONE IM‘JK}ATED TI'E TE!MINIL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

A\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS WEASURED BETWEEN 0.25 mm AND 0.30 mm
TERMINAL TIP.

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

A COPLANARTY APPLIES TO THE EXPOSED HEAT SINK SLU‘G AS WELL AS THE TERMINALS, % /V' /JX|/V|

9. DRAWING CONFORMS TO JEDEC M(220, EXCEPT FOR T2444-1, T2444—3 AND T2444-4.

TME PACKAGE OUTLINE
12, 16, 20, 24L THIN QFN, 4x4x0.8mm

APROVAL TOCUMENT CONTROL MO, L2
21-0139 | c |%

TENTUCURREL T

VHEIVLARTRZ2ICVFULEHBIHEATINZEBUADREBOERICDOWT—tIEEZALNIRET., BEFFSM 2V AIAESNTHEEA,
VFULSHEBFELRBLROMAGHREZEE T HEMNZEBRLET,
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