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MAX5512-MAX5515

Tarh, EEBEN. 8EY ., BELIIDAC

ABSOLUTE MAXIMUM RATINGS

VDD 10 GND .o -0.3V to +6V
OUTA, OUTB 10 GND ..o -0.3V to (Vpp + 0.3V)
FBA, FBB to GND -0.3V to (Vpp + 0.3V)
SCLK, DIN, CS to GND -0.3V to (Vpp + 0.3V)
REFIN, REFOUT t0 GND ......vvooeveeeeeenn. -0.3V to (Vpp + 0.3V)

Continuous Power Dissipation (Ta = +70°C)
12-Pin Thin QFN (derate 16.9mW/°C above +70°C).....1349mW
8-Pin uMAX (derate 5.9mW/°C above +70°C) ............. 471mW
Operating Temperature Range ..............cccceeeve..
Storage Temperature Range .............cccceeovnenn.
Junction Temperature ..........................
Lead Temperature (soldering, 10s)

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

(Vbp = +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 (MAX5512/MAX5514 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, Vpp = 5V, +02 1
VREF = 4.096V
Differential Nonlinearity (Note 1) DNL LSB
Guaranteed monotonic, Vpp = 1.8V,
+0.2 +1
VREF = 1.024V
Vpbp =5V, V =4.096V +1 +20
Offset Error (Note 2) Vos DD REF mV
Vpp = 1.8V, VRer = 1.024V +1 +20
Offset-Error Temperature Drift +2 uv/eC
Vpp =5V, V =4.096V 0.5 +1
Gain Error (Note 3) GE DD REF LSB
Vpp = 1.8V, VRer = 1.024V 0.5 +1
Gain-Error Temperature +4 ppm/°C
Power-Supply Rejection Ratio PSRR 1.8V <Vpp <55V 85 dB
STATIC ACCURACY (MAX5513/MAX5515 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, Vpp = 5V, 402 1
VREF = 3.9V
Differential Nonlinearity (Note 1) DNL LSB
Guaranteed monotonic, Vpp = 1.8V,
+0.2 +1
VReEp = 1.2V
Vpbp =5V, V =3.9V +1 +20
Offset Error (Note 2) Vos Db 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 DD REF LSB
Vpp = 1.8V, VRep = 1.2V + +1
Gain-Error Temperature o
Coefficient +4 ppm/*C
Power-Supply Rejection Ratio PSRR 1.8V <Vpp <55V 85 dB

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +1.8V to +5.5V, OUT_ unloaded, Ta = TMIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX ‘ UNITS
REFERENCE INPUT (MAX5512/MAX5514)
Reference-Input Voltage Range VREFIN 0 VDD V
Ref | 0 d R Normal operation 41 MQ
eference-Input Impedance
putimp REFIN . 1n shutdown 25 GQ
REFERENCE OUTPUT (MAX5513/MAX5515)
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 _ o o o
Coefficient (Note 4) VTEMPCO | TA =-40°C 10 +85°C 12 30 | ppm/°C
Line Regulation VREFOUT < VDD - 200mV (Note 5) 12 200 puviv
0 < IRerouT £ TmMA, sourcing, Vpp = 1.8V, 03 >
VREr = 1.2V '
Load Regulation 0 < IREFOUT < 8mA, sourcing, Vpp = 5V, HV/UA
0.3 2
VREF = 3.9V
-150pA < IReroUT £ 0, sinking 0.2
0.1Hz to 10Hz, VRger = 3.9V 150
) 10Hz to 10kHz, VREF = 3.9V 600
Output Noise Voltage uVp-p
0.1Hz to 10Hz, VRefr = 1.2V 50
10Hz to 10kHz, VRer = 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 REFOUT unloaded, Vpp = 5V 5.4 s
(from Shutdown) REFOUT unloaded, Vpp = 1.8V 4.4
R " ppm/
Long-Term Stability 200 Tkhrs
DAC OUTPUTS (OUTA, OUTB)
Capacitive Driving Capability CL 1000 pF
VoD = 5V, Vour set to full scale, OUT 65
shorted to GND, source current
Vpp = 5V, VouT set to 0V, 65
OUT shorted to Vpp, sink current
Short-Circuit Current (Note 6) mA
Vpp = 1.8V, Vour set to full scale, OUT 14
shorted to GND, source current
Vbp = 1.8V, VOUT set to OV, 14
OUT shorted to Vpp, sink current
MAXI/WV 3
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MAX5512-MAX5515

Tarh, EEBEN. 8EY ., BELIIDAC

ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +1.8V to +5.5V, OUT_ unloaded, Ta = TMIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Coming out of shutdown Vpp = 5V 3
(MAX5512/MAX5514) VpD = 1.8V 3.8
DAC Power-Up Time ms
Coming out of standby Vpbp=1.8Vto 0.4
(MAX5513/MAX5515) VpDp = 5V
Output Power-Up Glitch CL = 100pF 10 mV
FB_ Input Current 10 pA
DIGITAL INPUTS (SCLK, DIN, CS)
4.5V <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 <55V 0.8
Input Low Voltage ViL 2.7V <Vpp £ 3.6V 0.6 vV
1.8V<Vpp<2.7V 0.3 xVpD
Input Leakage Current [N (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/ims
Voltage-Output Settling Time ?N1ottg ?09) of full scale to within 0.5 L.SB 660 ys
0.1Hz to 10Hz Vo = 5V 80
. Vpp = 1.8V 55
Output Noise Voltage uVp-p
10Hz to 10kHz Vo = 5V 620
Vpp = 1.8V 476
POWER REQUIREMENTS
Supply Voltage Range VbD 1.8 55 \
Vpp = 5V 7.0 8.0
MAX5513/MAX5515 Vpp = 3V 6.4 8.0
Vpp = 1.8V 7.0 8.0
Supply Current (Note 9) IDD y—=y 38 50 pA
MAX5512/MAX5514 Vpp = 3V 3.8 5.0
Vpp = 1.8V 4.7 6.0
Vpp = 5V 3.3 45
Standby Supply Current IDDSD '(\[/l\ﬁ(:g;s/MAXSSﬁ Vpp = 3V 2.8 4.0 pA
Vpbp = 1.8V 2.4 3.5
Shutdown Supply Current IDDPD (Note 9) 0.05 0.25 pA

MAXI N
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TIMING CHARACTERISTICS

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

PARAMETER | SYMBOL ‘ 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 tcsw 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 tcs1 20 ns

TIMING CHARACTERISTICS
(VDD = +1.8Vto +5.5V, TA = TMIN to TMAX, 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 fsCcLK 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 tCcH 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 tcst 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 255. For the MAX5514/MAX5515, FB_ is connected to its respective 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 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 (MAX5512/MAX5514) or VRer = 3.9V (MAX5513/MAX5515).

MAXIN 5
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MAX5512-MAX5515

TarN, BB, 8 ., BELHIDAC

REEFRE

(Vpp = 5.0V, VREF = 4.096V (MAX5512/MAX5514), VRer = 3.9V (MAX5513/MAX5515), Ta = +25°C, unless otherwise noted.)
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EEEERERESE)
(Vpp = 5.0V, VREF = 4.096V (MAX5512/MAX5514), VRer = 3.9V (MAX5513/MAX5515), Ta = +25°C, unless otherwise noted.)
INL vs. INPUT CODE INL vs. INPUT CODE DNL vs. INPUT CODE
(Vbp = VRer = 1.8V) (Vpp = VREF = 5V) (Vpp = VREF = 1.8V)
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MAX5512-MAX5515
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(Vpp = 5.0V, VREF = 4.096V (MAX5512/MAX5514), VRer = 3.9V (MAX5513/MAX5515), Ta = +25°C, unless otherwise noted.)
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(Vpp = 5.0V, VREF = 4.096V (MAX5512/MAX5514), VRer = 3.9V (MAX5513/MAX5515), Ta = +25°C, unless otherwise noted.)
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MAX5512-MAX5515

TarN, BB, 8 ., BELHIDAC

REEEREGEE)

(Vpp = 5.0V, VREF = 4.096V (MAX5512/MAX5514), VRer = 3.9V (MAX5513/MAX5515), Ta = +25°C, unless otherwise noted.)

10

POWER-SUPPLY REJECTION RATIO (dB)

80
70
60
50
40
30
20
10

REFERENCE LOAD TRANSIENT
(Vbp = 5V)

MAX5512 toc35
ety

REFOUT
SINK

d CURRENT

100uA/div

VREF
500mV/div
3.9V

200us/div
REFERENCE PSRR
vs. FREQUENCY
Vpp = éV E
\\
\\\ //
\ y
N
0.01 0.1 1 10 100 1000
FREQUENCY (kHz)
REFERENCE OUTPUT NOISE

(0.1HzTO 10Hz) (Vpp =5V, VREF 3.9v)

MAXSSW 2 toc39
mrr——

1s/div

100uV/div

POWER-SUPPLY REJECTION RATIO (dB)

80

60
50
40
30
20
10

0

REFERENCE PSRR
vs. FREQUENCY
I &
Vpp=1.8V :
0 = DD g
L =
N
\\
N Va
\ //
N_
001 01 1 10 100 100
FREQUENCY (kHz)
REFERENCE OUTPUT NOISE

(0.1Hz TO 10Hz) (Vpp = 1.8V, Vger = 1.2V)

MAX5512 toc38
et

im0,/

1s/div

DAC-T0-DAC GROSSTALK

MAX5512 tocd0
T

OUTA
9 1vidiv

ouTB
AC-COUPLED
10mV/div

400us/div

MAXIN




Tarh, EEBEN. 8 I, BELIIIDAC

il ¥ £5 BB
WmF
e % Be
MAX5512 | MAX5513 | MAX5514 | MAX5515
1 1 1 1 CS TOTATA— TACINFYTELY AR
2 2 2 2 SCLK SITPIAETI—ROOVIAN
3 3 3 3 DIN STIWA VI TT—AF—IAD
4 — 4 — REFIN 277 L>22ZAS
— 4 — 4 REFOUT )77 LD
_ _ o1 5 1 NG i, N.CHTARER(TO—7 1 > I)REIC
’ ’ " IDh. F/zIFGNDICERL T 2S00,
— — 6 6 FBB F v 2IBDT 4 — R/VY I AN
5 5 7 7 OUTB F v 2 IVBDFFHOTEERS
5 6 3 3 v BIEAN. VppZ 1.8V~L.5VDERICHEHEL T ZE 0,
bD 0.1uF A>T U TVppZEGNDIZ/NA /SR L TLFEE 0,
7 7 9 9 GND G5 K
8 8 10 10 OUTA F v 2 IVAD 7 F O BEES
— — 12 12 FBA F ¥ RIVAD T 4 — RINY I A
— — EP EP Exposed Paddle | REMEL/ V'Y Ko EPZGNDICHEHL T /ZS 0,
272023054705
Vop REFIN
|
POWER-
DOWN MAXILM
CONTROL MAX5512
|
INPUT DAC
™ REGISTER | ™| REGISTER | ™1 S'B'TDAC>+
SCLK —=| CONTROL OUTA
LOGIC
DN —=|  AND -
_ SHIFT
CS ™| ReGISTER y I_—
INPUT DAC
™ REGISTER [ ™| REGISTER | ™| SB'TDAC>+
ouT
|
GND

MAXIN
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MAX5512-MAX5515

Tarh, EEBEN. 8EY ., BELIIDAC

F7202aFA4FPISLMRE)

Voo

POWER- 28T >
DOWN PROGRAWMABLE >—{AE REFOUT
CONTROL REFERENCE AKX
| y MAX5513
INPUT DAC
REGISTER | ™| REGISTER [ ™1 S’B'TDAC>+
SCLK —f-»=| CONTROL OUTA
LOGIC
DN —»{  AND -
— || sHET
CS ™| ReGISTER y
INPUT DAC
REGISTER [ ™| REGISTER [ ™| S'B'TDAC>+
oUTB
|
GND
Vbp REFIN
| |
POWER-
DOWN MAXIM
CONTROL MAX5514
[
INPUT DAC
REGISTER | ™| REGISTER | ™1 SB'TDAC>+
SCLK —f=| CONTROL —— OUTA
LOGIC
on | AND -
— || sHET
CS 1| REGISTER Y — FBA
INPUT DAC
REGISTER [ ™| REGISTER | ™| B’B'TDAC>+
—1 ours
I_——FBB
|
GND

12

MAXI N




Tarh, EEBEN. 8 I, BELIIIDAC

D2Po02a054FP IS LHRE)

VoD

POWER- 28T I~
DOWN PROGRAMMABLE >— 11 REFOUT
CONTROL REFERENCE P
[ y MAX5515
INPUT DAC
™ RecisTeR [ REGISTER | ] B'B'TDAC>+
SCLK —f-| CONTROL — OUTA
LOGIC
DN  AND -
e R ]
CS ™| REGISTER v — FBA
INPUT DAC
™1 REGISTER [ ™| REGISTER [ S'B'TDAC>+
—1 outB
I_——FBB

GND

EES 0
MAX5512~MAX55151d. a2 7). 8w k.
BIKEH, EEHHD. Fa2XI-FFHOJda0/IN—%
(DAC)T. LAMIL b LAILNNYy D PHEEH D%
fBxTLVEd, CNBHDODACIEZT1.8V~5.5VDEIET
FMEL. HESBARIIHITHNBuA(Max)Td, 2nod
FINARE VI 7L VZAANBREZESCHRERE
HIN0N8AMaX)ITERT DY NI E—R%E
fBATCLVE9, MAX5513/MAXE515IZEMERE A
BB CEDLOIC. UT7LUYRERELTHEY . BX
BMAF CTHEFEEL I ATL) 7LV RELTED
ZENTELY, 16MHZD3GE ) P ILA 25T T —RU3
SPI. QSPI. BRUMICROWIREZO hJLEOVINFTIL
T9, VppHBASTNI-EE, IRTODACE I
XEWICHAT Uy FRLTEOBDERY FT,
MAX5512/MAXS513DHE /Ny T 7 31574514 >
ELTHEREIN., UMAX/ X —D TR nEd,
MAX5514/MAXS515MDHE /Ny T 7IETH#— /2R
BFRELTERSIN., BHOBEFEEZNEHLOERE
ITEZENTEFI(HENT7V TOREBEANEERTRE),
MAX5514/MAX551513. 4mm x 4mm. SEEQFN/\
VT—IUTRHEINET,

TAOINA I TI—R
MAX5512~MAX5515(F. SPI. QSPI. RU

MICROWIREZ O k)L & AV /XF TIVAE3HR ) 7 )
12571 =R AL THET(RIRU2),.

MAXIN

MAX5512~MAX5515(3. 16EY MMERRKDE— AN
CIONLDRIERBELTCWE T, =W U7
AT TI—RELDTIUT ML IRFICO—RKRENn
F9, CSld. 16EY I RTHYOVIEEBANIND
FT. O NREBEZHFIFTID2LENHIFTT, 2D
16w M3, 481y (C3~C0)., 8F—FEY +
(D7~D0)(R1). RU4HTEY MMS3~SO)H SHERK
INFET, HTEY MI. BEOEMEDLOHICIIEOIC
BRETDRENHYFT, 45HE Y hDEIC. 7—HFIZ
MSB%&%BEE L C. D7~D0%ZO— KL ZF9, D7~DOIZ
DACOTF—%EY hTh'W. S3~S0IFHTEY hTT,
K2R NTINBDESIC. #lEHEY FC3~COIC
L DTMAX5512~MAXE515%ZHIEL 9,
EZDACF v IIE. AABL DX EDACLTOZEZD
2ODL DRI EwBATNE T, ANWLDRZIE. AND
F—=5EFELET, DACLIU X3, DACHAELT
BT —57Z2REBLTNET,

FTIVINY T FDL D RFERRICE DT, IRDWNTNHE
FoO2ENTEZT,

e DACL X EEMETIC. AHDWLIZYEO—R

e AL ZIDBDACL DRy =B

e INTDANRUDACL DR 5 ZERFICER

13
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MAX5512-MAX5515

TarN. BEEN, 8EY I, BEHIIDAC

1. DUPNEBRABT—FITA—TY b
CONTROL | DATA BITS
MSB LSB
ca | ce | cf p7 | b6 | ps | pa | b3 | b2 | b1 | bo | s3 | s2 | st | so
H7Ew hS3~S0ld. BIELEBED-OEOICHKET DRENHIET,

> o -

SCLK

DIN

CS
- losy — » > -l
X1, 514320

SCLK 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

CONTROL BITS DATABITS SUB-BITS

A
cS COMMAND
EXECUTED

M2, LYXy0O—- KK

14 MAXI N




Tarh, EEBEN. 8 I, BELIIIDAC

R2. DUPNAHTI—RTAIGS5I7aA39 2K

CONTROL BITS

INPUT DATA

SUB-BITS

C3

C2 C1

co

D7-DO

S3, 82, §1, S0

FUNCTION

0

0 0

0

XXKKKKKX

0000

No operation; command is ignored.

0 0

8-bit data

0000

Load input register A from shift register; DAC registers unchanged;
DAC outputs unchanged.

8-bit data

0000

Load input register B from shift register; DAC registers unchanged;
DAC outputs unchanged.

Command reserved. Do not use.

Command reserved. Do not use.

Command reserved. Do not use.

Command reserved. Do not use.

oO|O|O|O|O

alalalalo
alalolol=w

alolalol=w

Command reserved. Do not use.

8-bit data

0000

Load DAC registers A and B from respective input registers; DAC
outputs A and B updated; MAX5513/MAX5515 enter normal
operation if in standby or shutdown; MAX5512/MAX5514 enter
normal operation if in shutdown.

8-bit data

0000

Load input register A and DAC register A from shift register; DAC
output A updated; Load DAC register B from input register B; DAC
output B updated; MAX5513/MAX5515 enter normal operation if in
standby or shutdown; MAX5512/MAX5514 enter normal operation
if in shutdown.

8-bit data

0000

Load input register B and DAC register B from shift register; DAC
output B updated; Load DAC register A from input register A; DAC
output A updated; MAX5513/MAX5515 enter normal operation if in
standby or shutdown; MAX5512/MAX5514 enter normal operation
if in shutdown.

Command reserved. Do not use.

D7, D6,
XXXXXX

0000

MAX5513/MAX5515 enter standby*, MAX5512/MAX5514 enter
shutdown. For the MAX5513/MAX5515, D7 and D6 configure the
internal reference voltage (Table 3).

D7, D6,
XXXXXX

0000

MAX5512-MAX5515 enter normal operation; DAC outputs reflect
existing contents of DAC registers. For the MAX5513/MAX5515,
D7 and D6 configure the internal reference voltage (Table 3).

D7, D6,
XXXXXX

0000

MAX5512-MAX5515 enter shutdown; DAC outputs set to high
impedance. For the MAX5513/MAX5515, D7 and D6 configure the
internal reference voltage (Table 3).

8-bit data

0000

Load input registers A and B and DAC registers A and B from shift
register; DAC outputs A and B updated; MAX5513/MAX5515 enter
normal operation if in standby or shutdown; MAX5512/MAX5514
enter normal operation if in shutdown.

X=1E=
RGN E— RIZBEBENODHIADIENTEE T, DY MITUNBRIVINAE—RICADZ LI TET A

MAXIN
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MAX5512-MAX5515

Tarh, EEBEN. 8EY ., BELIIDAC

BEE— K

MAX5512~MAX5515(3. 7741 FILHBREBSICEI S
TE2OOBRE— FEMATET, BEBETH,
7/ ASRSBMEL T, S hIDUE— KT,
MAX5513/MAXS515MAREBRE) 77 L 2 AEHEH.
TINA ASFTZ2/NT =T EnF T, Fleo MAXE513/
MAX5515ER 7 INAE=—REMBATNNE T D
E—-—RTIE. REBEBEV T 7LV RAZRE. INTD
BEEHNT -5 ENET, 25 VNAE— KIE,
ZOMOEBES vy IO, AEFEEV T 7 LR
BRIV DFETHY, COUTPLURESRT L
U PLYRELTRATRHENTEET, F1,
BRDECERT SIS 77 LR EEDT SREN
RS, EBOEERBEZE T3 EIRIEET.

Y IO UE—R

MAX5512~MAX5515(3. JBEBRAKRUU 7L X
ANEBERZ0.18uA(max)ICBBIT DY I 0T 7
T3 TINDI vy IO E—RERATNET,
HfEE Y RC[3:0] = 1110FX2)ELTANFIHT— R &
EZAEE. TN Y NI E—RIZEUE T,
vy IO UE—RTIE. MAX5512/MAX5514MD
D77 L2 ZANEDACEA/INY TF7IENA A E—
FURIZIEYFET, MAX6513/MAX5515% vy K
oIl dTBDE REBU T 7L AT TERY.
DACHEA/NY T F7IENAA 2V E=F IR FTH
TN A I T T =R ETFTNAZICTHLT
TOTATDEETT,

£2121F. MAX5512~MAX5515% BEE(EICE)R
T2V RPN DARENTIVE T, DACHAN
BMICKEDETICIE. vy MO U oDERIEEA
WETT,

¥ 1 MAX5513/MAXS515MIB&IE. vy T DV
T—RYOEERYVNAE—RICARZEISTEZ A
2L VN E—RICADRIL. FIT7/\1 REBEENEIC
TRIRELNHIET,

25 2 INA E— F(MAX5513/MAX55 155 )
MAX5513/MAX55 1513, 1Z#HBER A 3pA(max) |l
ERIDV I NI 7 TATSVIINRAY VINAE—R&
HWATWET, AYVNAE—RTIE. AEEE
77 L Y Z2UADEEBE/NND -T2 LET,
HEEY FC[3:0] = 1100(R2)EALHEHT— KI(Z
EEADE. TNAREIRAYNAE—RIZEYFET,
DA, W) 77 L RESTIVAVE TI—RUS
TOTATDFFET, DACEANY I 7IFN1A 2 E—
FURNIEIET,

16

MAX5513/MAX5515MBEIE. vy T T E—R
NOBEIYVINAE—RICADIEITEEZ A
2T VINAE—RICADHII. F37/\1 XEBHEENEIC
TDIRELNHIET, DY NITD DB INA
E—-RICADICIE. BEEEICERI DIV RE
T, FOBERICZAYVNAE—RIZEDOAV RE
FEITL TS,

213, MAX5513/MAXE51 5% BEIEICERSHESD
IV RENWS DI RLTNE T, RYVNAE—R
DOBEEEICEITIDEIC. DACHANBMICKED
FTICIE. DACHEEIFEDAEVEE LT,

DUI7PLUZXAND

MAX5512/MAX55141d. O~VppDEEEED
77 ZATEELEZT. HHBENouDIE. RIS
RIELDETA2HITOTSIVTIVEERELT
xKInFE9,

VOUT = (VREF x N/ 256) X gain

22T, NIZDACD/NAF U AL D= R(0~255)D
MME. VRepldU 77 L XEBHE. ME(gain)ld
MAX5514MDIZEIIHNERREDEEFBE. MAXS5120D
BE. MEIF1TY,

Sy NIOUUE—RTIE. U7 LYZAADIE.
ABA VE—5 2 Z2H2.5GQyp)D/NA A E—F R
REEICHEWE T,

DI27L2ZRHN

MAX5513/MAXS5515MREEE") 77 L > X3,

AFBEDEBEDNWI NN DIIEET DI ENTEET,

EEROT 74D T 7 L REEF. 1.214VTY,
HfEE Y MAC[3:0] = 1100, 1101, &7AF1110D
EEII(FR2). DTRUDGDT—FEY MME&K3)ZEDT,
D772V RABEZREL TS, ERICENMEF
SEBHICIE. VppldVrerk W HRIE200mVEA LS <

TOWENDHUET,

R3. UI77PLVRAHRDBREDERTE

D7 D6 REFERENCE VOLTAGE (V)
0 0 1.214

0 1 1.940

1 0 2.425

1 1 3.885

MAXI N




TarN. BEEN. 8EY I, BEHIIDAC

7TU4— 3 VIER TOIS5YINEBRE
‘ LEDESBIR D Y055~ JTILBHAEE L TMAX5514/
12V RUEIVER MAX55 1548 E T 2755FIC DT, B40ERK%E

EDUFILAANYT U EE2@OT7ILAY  BRLTES . MAX5514/MAX55 1513 ZHENPN
/YT TMAXEE12~MAXBS 1BICBRIHa T 27550 PV VA ERBL T, BRABREREL ST,
IZ2D\TIE. M3538BLTLLESL\, MAX5512~ BERBE( ). RADHDXAEFEO>CEHETEET,
MAXSB5 153 EBEBR CH DD, /Ny T 1) EEH

FI)r—a ICBETY,

— 1.8V < Vakaune < 3.3V 536kQ

— 22V <V tHum £ 3.3V

+1.25V REFIN

VouT
——01uF O Vot (4.88mV /LSB)
MNAXI/N
MAX6006 0L0WF | [0 Vageiy x NoA
(1%/;, U1N2T5V 7 4 1/2 MAX5514 Vour= —%ee——
REFERENCE) Npac IS THE NUMERIC VALUE
GND OF THE DAC INPUT CODE.

3. 2EDT7IA) LIVEIFTED ) FOLOA IV EERTDR—5TIVT T I r—3y

V+
T2 42054 REFIN DAC
VouT y
lILED Vour=V OUT(| R)
7= Vaias + (ITx
REFIN MAXIM ouT="TBIAS
Vout
IN3904 1/2 MAX5514
MM . R
1/2 MAX5514 [
* [ TRansDucer | (it
R Vg < LREF X NoA
Lp = JRERN X Noag LTS @ 256
256 %R u _ Npac IS THE NUMERIC VALUE
Noac IS THE NUMERIC VALUE = T OF THE DAC INPUT CODE.
OF THE DAC INPUT CODE. ==
4. LEDEERENI 2OV JILERE X5, BENATRALEEREND NV XFT2—RHD

NSURAE—5 2K

MAXIN 17
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MAX5512-MAX5515

TaAFrN, EEBEN, 8EY I, &

FEd4i7IDAC

ERED IS ORAF1—HODEENAT R

BRAEADNS VAT 1-TZNNAT7X$DEHD
MAX5514/MAX5515M@REICDNTIE. 5D
EERZZRLTES . R5TIE. MAX5514/
MAXS515MHANBEIS. 71— /Ny ZERROEE
BTENSUVRAT1-—TOBERETZMELED
BT,

A=R—SHND

M6eld. IZF451M>DI1R—SHABERD
MAX5514ZRLTWFE T, R4lF. IZR—ZHEH
O—R&ERLTWET,

NAR—=SHh
MAX5514DH %, RT7ISRT KD/ VA R—

BEICREI DI ENTEET, HNBEE.
KHonEd,

Vout_ = VRerin X [(Na - 128) / 128]

ZZT. Nald. DACOD/NA ) AFO— FDI10EREZ
KLTWEYT, ROIF. H7TOEIBEOT A 2FILaA—F
FAT7'Y MXAF ) EWIET DHNBEZRLTNE T,

ERERTRERHNFIE

MAX5514/MAX55153 7 # —R /2 At N2 HA T
WET, COBETIIHAAXRT Y TOREBADD
EEERETFZR OO BROTLFEUT A
HIET TA—R/BVAHADX) Y MMI. BE
623_5 TVT—=23 I L THEDHESZ N
NOREITDIENTEDIETT, MAXS5514/
MAXSS515MMEBREG. 127 171 B (X7
VTHARUORGBHRFEER)ICHLTRESNT
WX THL SMIITIERDREICK O TRFERENEM

A
RDAT

ENFET, TA—R/EVADACHEDTDD A Y M.

HINBEOL Y TIVEIMTITER TS
BZERTDIENTEDILETT,

HBOBERLE

REFIN

Y

ouT_

NI
MAX5514

FB_

Vour < LREFIN X Na
256

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

6. 1=/R—ZHAAEE

18

®]4. I R—32—FRGFIE = +1)
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

RK5. NMKR—53— FRFIE = +1)
DAC CONTENTS
ANALOG OUTPUT
MSB LSB

1111 1111 0000 +VREerF (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

MAX5514/MAXS515MD 7 #—R /2 AHN=FER
TDHRAYLEBREDOHEMII. ROITRENTINVE T,
ZDOBHITIE. RTER2AN VoutaPHIEZERELF T,

VouTa = [(VRerIn x Na) 7/ 256] x [1 + (R2 / R1)]

ZZT. Nald. DACOAD - RDO#HMEZZRL T
SRS

10k 10kQ

Vour

\ /

REFIN

MAXIV
1/2 MAX5514

FB_

7. NAR—=SHNEE

MAXI N




Tarh, EEBEN. 8 I, BELIIIDAC

REFIN
DAC VOUTA
Voutt
R2 VRern x N R2
Vouri = REFI;ISG DACA (1 *ﬁ)
FBA
Npaca IS THE NUMERIC VALUE
MAXIMN OF THE DAC A INPUT CODE.
1/2 MAX5514 R1
L{ Dac h =
VOUTB
OVour2
v N
VOUTZ _ REFIN X NDACB
FB8 Npacg IS THE NUMERIC VALUE
OF THE DAC B INPUT CODE.

X8. B—J77 L REEDTHERD T #—Z /2R
HEANHRNEIRUTALDOFEZ R DODACZ B

BONSAPR2BBRT 325 b
7IVr—ay

MAX5515%f>T. ADCOANT2BERT > 3
REY NeNAT X DHEFICONTIE. FH10D
ElEEZSRL TS,

BERUNANADEEEIF

O.MTwFO>FUHICKWEIREZGNDIZ/NA /NI LT
<IlEEhe U=RAVIOI U IE/RFBT DIZHIC.
REIZTEDRITELLLTLES Y, /A ZXHBEIC
BBBEIE. 74V L —230a2KELTBEHIC
=T IR T I T ME—XZEFEOTLES LY,
BEQFNNNY = DBEIF. EEmBE/NY K&
TV RICERLTLES 0,

LAL70 FOEREIR
T4 UFIPACEBERESNGNDICRET L. HAIC
JAZNRETBIBENBIET, BT TN
ISV RTL—VaFHOZEERBE, BNBIZ YR
BEBLTEE . D175y TORRPUTY bD

FERIFHEEBTEETA, VAT LMEZRELT DICIT.

T hEREFERL TS, BET) 2 SERD
T2V RLAT7OMILDT, DACEA. UT7L VR
A ROTADFZIAABEDIOR b—IHRERIC
MaoNFd, 7FOATZA22TA TIN5
BLTC. JOXb=0ZERBLTIES N,

MAXIN

_ VReriN x Npac ( 255 - NPOT)
Vour="""5¢ 1o

Npac IS THE NUMERIC VALUE OF THE DAC INPUT CODE.
Npor IS THE NUMERIC VALUE OF THE POT INPUT CODE.

1.8V<Vpp<5.5V

REFIN
DAC * vouT
OVour
— _ H
81— maximwmi
> 1/2 MAX5514 MAXIMN
MAX5401
SOT-POT
FB Wi 100k
SCLK ——® >
> 5PPM/°C
DN o RATIOMETRIC
CS2 > TEMPCO
1t
X9O. VT MU VHRENFREEENFE
REF
DAC ouT TO ADC
|F¢ Re
8 TOADC
MAXIM
1/2 MAX5515

BAND

REFOUT
GAP

X10.

B/ 7 X2BERT>3 X5y N

VPRV o=

19

GLSSXVN-CISSXVIN



MAX5512-MAX5515

Tarh, EEBEN. 8EY ., BELIIDAC

EVEEB(IRE)
REF
DAC OUTA T0 ADC TOP VIEW
'Ff Re FBA  NC. OUTA
FBA o 120 {111 {10
maxam WE s . 79N
MAX5515 L ommam
SENSOR SCLKf 21 MAX5514 L 18 Voo
REF CE MAX5515
+ onf37 i : 77 outs
DAC 0UTB
40 st i
FBB REFIN(MAX5514)  NC.  FBB
REFOUT(MAX5515)
BAND REFOUT
GAP >—T>C T0 ADC THIN QFN
<
K11, 2EBWART 2 aRyy NPT )5—23>d
)
F v 155k
TRANSISTOR COUNT: 10,688
PROCESS: BiCMOS
20 MAXI/N




Tarh, EEBEN. 8 I, BELIIIDAC

NYr—3

(CDT—=5—MIBHETNTND/NY r— DRI, BHMARMENTNDSEIIRY ZEA. BIHD/ VY T— BRI,
o)

http://japan.maxim-ic.com/packagesz Z ST = (1

INDEX AREA

2N

(/2 X E/2)~_| n

Al
(NE-1) X

L

DETAIL A—/

A

b2 I‘b [#-]o.10 @lc]A[s]

—>DZ/Z|<—
k =

] N
oo O o

1

PIN #1 1D. /A\

(0.35 X 45

;0 040

2
E2/2
SJ /
E2

L0 00 0t

=

Hag | }
-—I (ND-1) X [€] I——

|

241 QFN THIN.EPS

GLSSXVN-CISSXVIN

BOTTOM VIEW

i

EMEN TERMINAL = ODD TERMINAL

//To.10[¢

ABLoelkl | _nnopnonn

é SEATING PLANE

BRALLAS /M IV

PROPRIETARY INFORMATION
TIE pACKAGE OUTLINE

12, 16, 20, 24L THIN QFN, 4x4x0.8mm
APPROVAL DOCUMENT CONTROL NO.

21-0139

SIDE VIEW

<4
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Tarh, EEBEN. 8EY ., BELIIDAC

) NvTr—IWHE)

W (COF—YI—MIBHINTNZ/ N —OHEIE. BFRNRBENTNDEIERY FBA. BEFO/ ST — BRI
m http://japan.maxim-ic.com/packages%z ZSHB T\, )
U
* COMMON DIMENSIONS EXPOSED PAD VARIATIONS
< PKG 12L 4x4 16L 4x4 20L 4x4 24L 4x4 PKE. 2 E2 DOVN.
E REF, | MIN, [NOM. | MAX. [ MIN. | NOM. [MAX. | MIN | NOM, [ MAx.| MIN, | NOM, | MAX, CODES MIN. | Nam. [ Max. | MmN, | NOM, | Max. |aLLOVED
A 0,70 {075 | 080 |0.70 | 0,75 | 0.80 | 0.70 | 0.75 | 0.80 | 0.70 | 0.75 | 0.80 Ti244-2 195 | 210 | 225 | 195 | 210 | 2285 NO
[ AL 00 [002 [ 005 | 00 [o02 [005 [ 00 002 [ 005] 00 |00z | 00s T1244-3 | 195 [ 210 [225] 195 | 210 [ 225 | vES
N A2 020 REF 020 REF 0.20 REF 020 REF Ti244-4 195 | 210 | 225 | 195 | 210 | 225 NO
“ b 025 |0.30 035|025 |030 | 035| 020|025 | 030 | 018 | 0.23 | 0.30 T1644-2 195 | 210 | 225 | 195 | 210 | 225 NO
D 390 [4.00 | 430 | 390 | 400 | 410 | 390 4.00 | 430 [390 | 4.00 | 410 T1644-3 [ 195 | 210 [225[ 195 | 210 |2e5| YES
m E 3.90 | 400 | 430 |3.90 | 400 | 410 | 3.90 | 4.00 | 430 [ 3,90 | 400 | 410 Ti644-4 195 | 210 |225[ 195 | 210 [225| NO
ln e 0.80 BSC, 0.65 BSC. 050 BSC. 0.50 BSC. T2044-1 | 195 | 210 [225] 195 | 210 |25 NO
k K 025 - | - Joas[ - [ - [oas][ - [ - Joas] - [ - T2044-2 | 195 [ 210 [225] 195 | 210 [ 225 YES
L 045|055 | 065|045 | 0.55 | 065 | 045|055 | 065 | 0.30 | 0.40 | 0.50 T2044-3 195 | 210 | 225 | 195 | 210 | 225 NO
< N 12 16 20 24 T2444-1 245 | 260 | 263 | 245 | 260 | 263 NO
ND 3 4 5 6 Te444-2 | 195 | 210 [ 225 195 | 210 | 225 YES
E NE 3 4 S 6 T2444-3 245 | 260 | 263 | 245 | 260 | 263 YES
yede WGGB WGGC VGGD-1 WGGD-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 TERNINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 95-1 SPP—012. DETALS OF TERMINAL {11 IDENTIFIER ARE OPTIONAL. BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED. THE TERNINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.
/5\ DIMENSION b APPLES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM 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. @DALLAS /VI/JXI/VI
/B\ COPLANARTY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR T2444—1, T2444—3 AND T2444—4. D AGKAGE OUTIINE
12, 16, 20, 24L THIN QFN, 4x4x0.8mm
APPROVAL DOCUMENT CONTROL NO. REV.
21-0139 C %
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8 - - 8 INCHES MILLIMETERS :
H H H H piM| MIN | MmAX MIN MAX =
A - 0.043 - 1.10
| A1 | 0002 | 0.006 | 0.05 0.15
A2 | 0030 | 0037 | 075 0.95
Lol b | 0010 | 0014 | 025 0.36
00.50+0.1 ¢ | 0005 | 0007 | 0.13 0.18
f {{ D | 0116 | 0.120 | 2.95 3.05
0.6:0.1 e 0.0256 BSC 0.65 BSC
' E [o0116 [ 0120 | 295 3.05
l; H H H H | 0188 | 0198 | 478 5.03
L | 0016 | 0026 | 0.41 0.66
0.6+0.1 —=| 1<— ! o 0° 6° 0° 6°
D BOTTOM VIEW S 0.0207 BSC 0.5250 BSC
TOP VIEW
| |
I L
— i \ U
1 ] i D L J/
e |=— __| b L
FRONT VIEW SIDE VIEW
>,
NOTES: IDRALLAS /I AXILVI
1. D&E DO NOT INCLUDE MOLD FLASH. ( ) _PROPRETARY NFORMATION
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15MM (.006”). ‘
3. CONTROLLING DIMENSION: MILLIMETERS. PACKAGE OUTLINE, 8L uMAX/uSOP
4. MEETS JEDEC MO-187C-AA. APPROVAL DDCUMEETNS(S%% REV. 1/
- J |
Q:F: L\ = )\0- EEQ*I T169 -0051 R EFFBXAREME3-30-16 (KU J 1EI)
L]
VI RI\E TEL. (03)3232-6141 FAX. (03)3232-6149
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