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ABSOLUTE MAXIMUM RATINGS

Vpp, DIN, CS, CLK, MUTE t0 GND ......cveiioveieeeen. -0.3V, +6V
DOUT, REFH_, REFL_, RDY/BSY,

OUT_1t0 GND ...ooovoooioeee -0.3V to (Vpp + 0.3V)
Maximum Current into Any Pin ..o +50mA

Continuous Power Dissipation (Ta = +70°C)
16-Pin QSOP (derate 8.3mW/°C above +70°C)........ 666.7mW
20-Pin QSOP (derate 9.1mW/°C above +70°C)........ 727.3mW
20-Pin SOIC (derate 10mW/°C above +70°C) ............. 800mwW

Operating Temperature Range

MAXBTO_ oot
Storage Temperature Range ..
Junction Temperature .............ccccco....
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 = VRerH_ = +2.7V 10 +5.5V, GND = VRer_ = 0, C = 100pF, Ta = Tpin to Tiax, unless otherwise noted. Typical values are at

Vpp = +3V and Ta= +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
STATIC ACCURACY
Resolution 8 Bits
Code range 10hex to FOhex, +1
Integral Nonlinearity INL ILOAD = S0pA B LSB
Full code range, ILoaD = 50pA +2
Diff il Nonii " Code range 10hex to FOhex, 105
ifferential Nonlinearity DAL ILOAD = 50A +0. LSB
(Note 1)
Full code range, ILoaD = 50pA +1
Zero-Code Error ZCE Code = 0Ahex +20 mV
Zero—ppde Temperature Code = 0Ahex +20 WV/°C
Coefficient
Gain Error (Note 2) Code = FOhex +1 LSB
Gain Error Temperature Code = FOhex +0.002 LSB/°C
Coefficient
Code = 0Ahex and FFhex, Vpp = 2.7V
Power-Supply Rejection Ratio PSRR to 5.5V, VReEFH_ = 2.5V, VRerL_ =0, +1 LSB/NV
ILOAD = 50pA
REFERENCE INPUT
VREFH_,
Reference Input Voltage Range 0 V Y
P g g VREFL_ DD
Input Resistance 92 256 413 kQ
Input Resistance Matching 0.2 +1 %
Input Capacitance 10 pF
DAC OUTPUTS
(VREFH -
VREFL)
Output Voltage Range N = input code, lILoap =0 VREFL_ X V
(N/256)
+ VREFL_
2 MNAXI/V
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ELECTRICAL CHARACTERISTICS (continued)

(Vbp = VRerH_ = +2.7V to +5.5V, GND = VRer_ = 0, C. = 100pF, Ta = Tmin to Timax, unless otherwise noted. Typical values are at
Vpp = +3Vand Tp = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output Current (Note 3) AVouT_< 1LSB +1.0 mA
Amplifier Output Resistance 3 Q
(Note 3)
DIGITAL INPUTS
) 0.7 x
Input High Voltage v v
P g g IH VDD
Input Low Voltage ViL 0.8 \
Input Current lIN VIN =0 or Vpp +10 A
Input Capacitance CIN 10 pF
DIGITAL OUTPUTS
. _ VbD
Output High Voltage VOH ISOURCE = 0.4mA .03 Vv
Output Low Voltage VoL ISINK = TMA 0.4 Vv
Three-State Leakage Current ILEAK +10 HA
Three-State Output Capacitance Court 15 pF
DYNAMIC PERFORMANCE
CLK to OUT_ Settling Time ; 6 S
(Note 4) cos K
Channel-to-Channel Crosstalk VpD = +5V, code = Ffhex, 85 dB
(Note 5) VREFH_ = 2.5Vp-p at 10kHz
VREFH_ = 2.5Vp-p at
58
. . ) . VpD = +5V, 1kHz
Signal to Noise Plus Distortion SINAD dB
code = FFhex VREFH_ = 2.5Vp-p at 6
10kHz
Multiplying Bandwidth VREFH_ = 0.5Vp-p, 3dB bandwidth 250 kHz
VpD = +5V, code = 00hex,
Reference Feedthrough VREFHL = 2.5Vp-p at kHz 86 dB
Clock Feedthrough 4 nVv-s
DAC Output White Noise 75 nVAHz
Shutdown Recovery Time tSDR 7 us
Time to Shutdown tSHDN 2 us
POWER SUPPLIES
Supply Voltage VDD 2.7 55 Y
ILoaD = 0, digital inputs at GND or Vpp 0.8 1.0
Supply Current IDb - , - ; mA
During nonvolatile write operation 20
Shutdown Current 0.5 10 UA

MAXIN 3
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MAX5105/MAX5106

Tr#ERMES DY FBE'Y FDAC

ELECTRICAL CHARACTERISTICS (continued)

(Vbp = VRerH_ = +2.7V to +5.5V, GND = VRer_ = 0, C. = 100pF, Ta = Tmin to Timax, unless otherwise noted. Typical values are at
Vpp = +3Vand Tp = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DIGITAL TIMING
CLK Period tcp 1 us
CLK High Time tcH 300 ns
CLK Low Time tcL 300 ns
CS High Time tCSHT 150 ns
CS Setup Time tcss 100 ns
CS Hold Time tcsH 0 ns
DIN Setup Time tDs 100 ns
DIN Hold Time tDH 0 ns
CLK to DOUT Valid Time tcbv CLoAD = 100pF 1 us
CLK to DOUT Propagation Delay tch CLoAD = 100pF 1 us
DOUT Disable Time tcsb CLoAD = 100pF 250 ns
Nonvolatile Store Time tBUSY 13 ms
NONVOLATILE MEMORY RELIABILITY
Data Retention MIL STD-883 Test Method 1008 100 Years
Endurance MIL STD-883 Test Method 1033 100,000 Stores

Note 1: Guaranteed monotonic.

Note 2: Gain error is: [100 x (VFo(MEAS) - ZCE - VFo(IDEAL))/VREFH]; Where VFo(MEAS) is the DAC output voltage with input code
FOhex. VFo(IDEAL) is the ideal DAC output voltage with input code FOhex (i.e., (VREFH - VREFL) x 240/256 + VREFL).

Note 3: In the voltage range, 0.5V < VouT_ < Vpp - 0.5V.

Note 4: Output settling time is measured from the 50% point of the rising edge of last CLK to 1/2LSB of VouT’s final value for a code
transition from 10hex to FOhex. See Figure 4.

Note 5: Channel-to-channel crosstalk is defined as the coupling from one driven reference with input code = FFhex to any other
DAC output with the reference of that DAC at a constant value and input code = 00hex.

4 MAXIMN
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IREEEHIE

(RL = =, code = FFhex, VReErL_ = GND, Ta = +25°C, unless otherwise noted.)

DAC ZERO-CODE OUTPUT VOLTAGE
vs. OUTPUT SINK CURRENT

0.5 5
04 g
_ /
g Vpp =+3V /
= 03 | VRerL_=+02V Vpp=+5V 1
é / VRerL_=+0.2V
5 J
g 02
]
o
0.1
CODE = 00hex
O |
0 2 4 6 8 10
OUTPUT CURRENT (mA)
SUPPLY CURRENT
vs. REFERENCE VOLTAGE
1000 -
900 ]
800 g
< 70
=
Z 600
o< CODE = FFhex
= 900 / —
Z 400
5
@ 300 I~ ODE - 00hex
200
100
Vpp = +3V
0 ‘
0.0 0.5 1.0 15 20 2.5 3.0
REFERENCE VOLTAGE (V)
THD + NOISE AT DAC OUTPUT
vs. REFERENCE AMPLITUDE
0 ‘ : -
Vigr = SINE-WAVE E
-10 Vpp = +5.0V 1z
CENTERED AT 2.5V 2
-20 DAC CODE = FFhex 1=
= 80kHz LOWPASS FILTER
= 30
&%
2 40 \
=
[an}
- fvrer = 10kH
Z 50 \ VREF z T
-60 ™
i \J<\.. \‘ N
-80
0 1 2 3 4 5

REFERENCE AMPLITUDE (Vp-p)

MAXI N

THD + NOISE (dB)

DAC FULL-SCALE OUTPUT VOLTAGE
vs. OUTPUT SOURCE CURRENT
6
! |

VoD = VReFH_ = +5V

Vpp = VRerH_=+3V

OUTPUT VOLTAGE (V)

MAX5105/06 toc02

0
0 2 4 6 8 10
OUTPUT CURRENT (mA)
SUPPLY CURRENT
vs. REFERENCE VOLTAGE
1000 .
900 £
800 g
— =
< 700
=
g5 0 CODE =FFh
o =
S 50 H— z
2400
o
2 300 |-CODE = 00hex
200
100
Vpp = +5V
0 ‘
0 1 2 3 4 5
REFERENCE VOLTAGE (V)
THD + NOISE AT DAC OUTPUT
vs. REFERENCE FREQUENCY
0 =
VRer = SINE-WAVE g
10 Vpp =+3.0V 3
CENTERED AT 1.5V 2
20 DAC CODE = FFhex =
) 500kHz LOWPASS FILTER
w Ll
VReF = 2Vp-p
i Il
40 [Vher =05 i_p VRer = 1Vp-p :V
-50 ﬁ‘!-n
—
-60
-70
10 100 1k 10k 100k

FREQUENCY (Hz)

SUPPLY CURRENT (uA)

THD + NOISE (dB)

THD + NOISE (dB)

SUPPLY CURRENT vs. TEMPERATURE

700 3
650 g
600 =
550 | Vop=+5V
VRerH_ = +4.096V
500
Vpp =+3V
4 DD 1
5 VREFH_ =+2.5V
400
350
300
-40 25 -10 5 20 35 50 65 80 95 110 125
TEMPERATURE (°C)
THD + NOISE AT DAC OUTPUT
vs. REFERENCE AMPLITUDE
0 ‘ ; ; o
VRer = SINE-WAVE E
10 Vpp=+3.0V 13
CENTERED AT 1.5V g
DAC CODE = FFhex =
-2 80kHz LOWPASS FILTER |
-30
-40
50 \ fyrer = 10kHz
\\ fyRer = 1kHz
-60
[~
-70

00 05 10 15 20 25 30
REFERENCE AMPLITUDE (Vp-p)

THD + NOISE AT DAC OUTPUT
vs. REFERENCE FREQUENCY
0 =
VRer = SINE-WAVE g
10 Vpp = +5.0V 3
CENTERED AT 2.5V 2
20 DAC CODE = FFhex =
- 500kHz LOWPASS FILTER
0 L
il
40 — " L
Ver = TVD-p VREF = 2.5Vp—‘p
w X vy
-60
-70
10 100 1k 10k 100k
FREQUENCY (Hz)
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REBEERMEGERES)

(RL = =, code = FFhex, VRerL_ = GND, Ta = +25°C,

RELATIVE OUTPUT (dB)

unless otherwise noted.)

MAX5105/06 toc12

3V

50mV/div

10mV/div

REFERENCE INPUT FREQUENCY REFERENCE FEEDTHROUGH CROSSTALK
RESPONSE vs. FREQUENCY vs. FREQUENCY
5 y— - - - — T = -20 T T T T T T T T T T T TT = -20 URALLL SRS N L 1T TT TT
I E Vir - 2.5Vp-p SINE-WAVE g ViEs - 3Vp-p SINE-WAVE
0 I T I I 1 |'I|II|||||I 3 -30 |- CENTERED AT +2.5V § -30 | CENTERED AT +2.5V AT B RR
e A A A W DAC CODE = FFhex DACO CODE = FFhex
INIIE & fie F g o ot L
LA I A R |||||‘||||||I I = ) DAC1 CODE = 00hex
ST N1 A ) S A | S50 - S 50 [pp=+5V T
D81 1 1 g " T
! = 2
11 W L T [l = {11 1 J
o (HLILRELE T 2 & WK
-35 Vier = 0.5Vp-p SINE-WAVE [ |||| III||||i| [ -80 [ :: [ [ [ -80 II|||||‘III||||| pe il
CENTERED AT +2.5V |||| IIIl“"“ TN Ill ||| Illllm II il
40 | DAC CODE = FFhex i I =90 T T -90 11 R st L | AR A
45 VDD - el L -100 = Ll il il il il L 100
1 10 100 1k 10k 100k 1M 10M 100M 1 10 100 1k 10k 100k 1M 10M 100M 1 10 100 1k 10k 100k 1M 10M 100M
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
1LSB DIGITAL STEP-CHANGE 1LSB DIGITAL STEP-CHANGE 1LSB DIGITAL STEP-CHANGE
(NEGATIVE) (NEGATIVE) (POSITIVE)
MAX5105/06 toc13 MAX5105/06 toc14 MAX5105/06 toc15
3y — sV -
e ai— 0 e e f 0 R é
ibndiiabaatmbataaanaa 00 Leidealasleiadid | SEOTE FOOE FOUSE TO00E T ik
E | ] -
ouT —I 4 é ouT —. + g oUT1 E :
Wl = :/' 1 E I
T 3 1 2 T
1.0 ps/div 1.0 us/div 1.0 us/div
Vpp = +3.0V foLk = 500KHz Vpp = +5.0V fiLk = 500kHz Vpp =+3.0V foLk = 500kHz
VREFH1 = +2.5V CODE = 80 HEX TO 7F HEX VReFH1 = +4.096V  CODE = 80 HEX TO 7F HEX VREFHT = +2.5V CODE = 7F HEX TO 80 HEX
CLoap = 100pF R =10kQ Croap = 100pF RL=10kQ Croap = 100pF RL=10kQ
1LSB DIGITAL STEP-CHANGE
(POSITIVE) CLOCK FEEDTHROUGH CLOCK FEEDTHROUGH
MAX5105/06 toc16 MAX5105/06 toc17 MAX5105/06 toc18.
; 5V - o pum |3V L- S S S —
s 1 ok || | R 2 OLK !
ourt o T OUTI [e———————C()]] —————————
K £ : £ :
1.0 us/div 1.0 us/div 1.0 us/div
Vpp =+5.0V foLk = 500kHz Vpp =+3.0V foLk = 500kHz Vpp =+5.0V foLk = 500kHz
VRepHt = +4.096V  CODE = 7F HEX TO 80 HEX VREFH1 = +2.5V CODE =00 HEX VRerH1 = +4.096V  CODE = 00 HEX
Croap = 100pF RL=10kQ Croap = 100pF RL=10kQ Cloap = 100pF R =10kQ
MAXXI/MNM
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REBEERMEGERES)

(RL = =, code = FFhex, VReErL_ = GND, Ta = +25°C, unless otherwise noted.)

POSITIVE SETTLING TIME

MAX5105/06 toc19

ouT

1.0 us/div
Vpp =+3.0V foLk = 500kHz
VREFH1 = +2.5V CODE =00 HEX TO FF HEX
CLoap = 100pF Rl =10kQ

NEGATIVE SETTLING TIME

MAX5105/06 toc21

ouTt : e .

1.0 us/div
Vpp =+3.0V foLk = 500kHz
VREFH1 = +2.5V CODE = FF HEX TO 00 HEX
CLoAD = 100pF RL = 10kQ

MAXI N

3V

2.5V

3v

2.5V

oum

ouT

POSITIVE SETTLING TIME

MAX5105/06 toc20

2.0 us/div
Vpp =+5.0V foLk = 500kHz
VREFH1 =+4.096V  CODE = 00 HEX TO FF HEX
CLoap = 100pF RL = 10kQ

NEGATIVE SETTLING TIME

MAX5105/06 toc22

| :"*---—--ﬁ_ f

2.0 us/div
Vpp = +5.0V foLk = 500kHz
VRerH1 =+4.096V  CODE = FF HEX TO 00 HEX
CLoap = 100pF Rl =10kQ

5V

4.096V

5V

4.096V
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B # e
MAX5105 | MAX5106
1 1 REFH1 DACINA T 7LV RAN
2 2 REFHO DACONA ) 77 L2 AD
3 3 VbD EEREE
. B ROVESY | KT UET S A TU LA N, BRI OREERRL £
BSYEVppDREIZ100kQD T IL Ty THEMZEEHE LTI 0,
5 4 CLK Y7 oOy o AN
6 5 CS FyTLYUMAS
7 6 DIN TP INT—=F AN
8 7 DOUT ST INTF—5EN
9 — MUTE I1—FAA. ETCODACH A ZNZNODOREFL_BFEICERENIL FT,
10 8 GND 95> Re MAX5106MREFL2RUREFL3MEEIEZR-L T,
11 9 REFLO DACOE—UJ 77 L >2ZAT
12 10 REFL1 DACIO—UZT7L>YRAN
13 — REFL2 DAC2O—UT77 L2 RAN
14 — REFL3 DAC3O—UJ 77 L2 AT
15 11 ouUT3 DAC3t 7
16 12 ouT2 DAC2t 7
17 13 OuUT1 DACTHH
18 14 ouTo DACO A
19 15 REFH3 DAC3NA )77 L2 AN
20 16 REFH2 DAC2/\A ) 77 L2 AH
¥4l SNABEML ORIICERAATHRETDZEN

MAX5105/MAX51061E. /SO —77 TREDOERLRIC
DACOKREAZRTEFT DAEHEMUEEPROMZRE L 12
27w R8EwW RDACTT, IhodT /31 X3, 42D
LIRS RN)2IDAC, 4DDLAIL N L AL
INY TP ADDIAEY N T MLDURY . FEiReR. /D —
Z>)tw MPOR)EIE. EBERMLUFERMEATY
L OoREESDS DA TWEI (D7 roarsydA
TISL)e VI MNLIDRZIIHBROZ RLZEY b
Z7FO—RL. ZOTF—F%BNLEATI) L DRI
EUET, T, BRINEREEL DXFIC
ERAATEBICDACHAZEH T 20, HDIIER

TEE9,

BODERML DRIE ATNAZADA 2 =T Eh
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BRABRESNDD. HDWNITNAZAD vy hTDT Y
L BRUL ORIV TENE T, NMEFEM
L2 S IIBRMNRESNIEELT —YZ2REFLET,
POREIE & WEBFEIRERIS. /N —77 Y TEFICRIBHE M
LORIDOEBEML DXAINDT — 5 853X % § i
LET, TnICEY. FNAMRIFZEY— 7Y THIC
BEMICPEftE NG T, RERMEL ORXYDT—5(3
DOUTZBL THERD I ENTEET,
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®l. I2—MoVYYRIVILIRIDYVEYD
Bit in D7 DO
Register (MSB) D6 D5 D3 D2 D1 (LSB)
Controlling Mute Mute Mute Mute Shutdown Shutdown Shutdown Shutdown
Function DAC3 DAC2 DACH DACO DACS DAC2 DACAH DACO

REFH

S

MSB DECODER
< <
0—(5\ <

| LSB DECODER |
p3l b2l D1l Dol

DAC
1. DACOEEREIEX

DACOENE

MAX5105/MAX5106MDDACIZVY N X5« O—
T AV IBEEREALTNDH. AT LREDEN
fENEd, YhMIITZARKICEEESNERZ b
013, A8 77 L ZBEVREFHEVREFLDEE D E
LEd, TROIFOA-FIILIORIZI NI TH5
WHREY TEERL., BERT7IOJEREZRELET,
COIEBMRA NI TIF. D= RIIKELBWADA Y
E—5 277 LW LTxRL. BRALHAD
ZRIELET T, M1ICT4DDDACOSIBEDT DD
EENZRLET,

HINYI7PUT

MAX5105/MAX5106D 700 A, XIb—L—h
H90.5V/usDEBELI 7147 A4 > 74#0TIC&>T
AET/NY T 7ENTNET, TOHADIFIEGND~VppD
BECTRAITEET, HANVREFL D'DOVREFH.
(BB MIVREFH M OVRerL )ICERB T DBE. 727
HAD«1/2LSBETOE M) 2 JB5B136ps(typ) TT
(BF1310kQ/100pFit3),

VIO Ia—KNvy o aVYRIZ
FEHENZBEWNIHILICENZENOREFL_EBE(Z 12— )
RIINAA D E—T 2V ZRE(D vy b T D) ICEEE
LET, 4DDDACETCEI vy NI UICTHE, BE

MAXIN

BARNTOpA(Mmax) LA L & 9. MAXS5105(33EEHA
MUTEAD LA THY . ETCDODACEDZZENZEN
DREFL_BEICERICEREILE T,

SFEEPROM

MAX5105/MAX5106(DWBREEPROMIZIS DDA EF 4
LOZIDoR>2>THNET, INHDL TR,
TINAZWIINDT =TT 2 LI TDACOHENRUEF
REZREFLE T, 42D IR FIIEDACHT—F %
REL. BUDIDIITNAZADI 21— MRUT Y b
O UREERELE T,

DACL YR %

MAX5105/MAX5 106138 D(IBFH M4 DR URIEFIH4D)
D8EY hDACL TR Y ZfATINE T, 4DDIEFEM
DACL TR 7 IBDACHEREZRFTLET. TNod
LIREICT =5 2B|AEHEICIE. DIND'SEREAD
BEREENZNWR T DAERML DRy 00— K
TORHRFED2ONBIEI ([T TPIVADT =5 T 74—
YU NRUBHI—- R ZZR), InoDL 25
TINAZND vy bFTTU LR, RISEBRNRE
SNEBITIITENET,

ADDAERMEL DX BREI’BRESNIZEDAC
BZRIFLET, RESNLCT—HICT7IEBRIDHE
I, T EERML OXYICEELTHRT D
DACHENZEH T ©75E5ED0UTZE L CT—F Z5:HD
BED2ODNHYEI([ZITIVAANT =5 T 7+ —
YU NRUEIEO—RIZSR), /ND—T7Y T,
BTNA RIRBREMEL DR Y ICRFSNTCNDT—F
ZRWCEIMICHELESNE T,

Ia—-pMvY IO ILIRY
MAX5105/MAX510613. ZDACOENIEIRREE RTF
T22208EY hIa—K vy IO E
BATINET, 4DDMSBH S 1— MREEARIZL. 4D
LSBA' vy YT VIRREZRIFLET(RT), EHEM
LOZZIEEDACDIRTED I 12— Ny NI RREA
RIBFLETT, DACLYRYDIZFE LBk, FEREM
SA—NIYYRIOULIRZIETINA ZHINT —
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g2, JUPNVAHT71—-2DTOI531Jav R

14-BIT SERIAL WORD

FUNCTION
START | Ci1 co A2 A1 A0 D7-DO

1 0 0 0 0 0 8-bit DAC | Write DAC data to DACO nonvolatile register. Output remains

data unchanged.
8-bit DAC | Write DAC data to DAC1 nonvolatile register. Output remains
1 0 0 0 0 1
data unchanged.
8-bit DAC | Write DAC data to DAC2 nonvolatile register. Output remains
1 0 0 0 1 0
data unchanged.
8-bit DAC | Write DAC data to DAC3 nonvolatile register. Output remains
1 0 0 0 1 1
data unchanged.

8-bit DAC Write shutdown and mute states to nonvolatile register. A 1 in bits
1 0 0 1 0 0 data D7-D4 mutes the respective DAC; a 1 in bits D3-DO0 shuts down
the respective DAC (Table 1). Outputs remain unchanged.

MAX5105/MAX5106

8-bit DAC | Write DAC data to DACO volatile register and update OUTO.

! 0 ! 0 0 0 data All other DAC outputs remain unchanged.

’ 0 ’ 0 0 ’ 8-bit DAC | Write DAC data to DAC1 volatile register and update OUT1.
data All other DAC outputs remain unchanged.

y 0 ’ 0 ’ 0 8-bit DAC | Write DAC data to DAC2 volatile register and update OUT2.
data All other DAC outputs remain unchanged.

’ 0 ’ 0 ’ ’ 8-bit DAC | Write DAC data to DAC3 volatile register and update OUT3.
data All other DAC outputs remain unchanged.

Write shutdown and mute states to volatile register. A 1 in bits
1 0 ’ ’ 0 0 8-bit DAC | D7-D4 mutes the respective DAC; a 1 in bits D3-DO0 shuts down

data the respective DAC (Table 1). DAC outputs updated to their
respective mute/shutdown states.

Read DACO nonvolatile register. Contents of DACO nonvolatile
1 1 0 0 0 0 XXXXXXXX | register available on DOUT. D7-D0 are ignored, and all DAC
outputs remain unchanged.

Read DAC1 nonvolatile register. Contents of DAC1 nonvolatile
1 1 0 0 0 1 XXXXXXXX | register available on DOUT. D7-DO0 are ignored, and all DAC
outputs remain unchanged.

Read DAC2 nonvolatile register. Contents of DAC2 nonvolatile
1 1 0 0 1 0 XXXXXXXX | register available on DOUT. D7-D0 are ignored, and all DAC
outputs remain unchanged.

Read DACS3 nonvolatile register. Contents of DAC3 nonvolatile
1 1 0 0 1 1 XXXXXXXX | register available on DOUT. D7-DO0 are ignored, and all DAC
outputs remain unchanged.

Read mute/shutdown nonvolatile register. Contents of
1 1 0 1 0 0 XXXXXXXX | mute/shutdown nonvolatile register available on DOUT. D7-D0 are
ignored, and all DAC outputs remain unchanged.

10 MAXIMN




+r1ERMEODY F8EY FDAC

R2. YUPIAVHZII—ADTATSIFaA7 Y REHE)
14-BIT SERIAL WORD
START C1 Co A2 A1 A0

FUNCTION

D7-DO

Load DACO nonvolatile register. Contents of DACO nonvolatile
register are loaded into the corresponding volatile register and
OUTO updated. D7-D0 are ignored, and all other DAC outputs
remain unchanged.

XXXXXXXX

Load DAC1 nonvolatile register. Contents of DAC1 nonvolatile
register are loaded into the corresponding volatile register and
OUT1 updated. D7-D0 are ignored, and all other DAC outputs
remain unchanged.

XXXXXXXX

Load DAC2 nonvolatile register. Contents of DAC2 nonvolatile
register are loaded into the corresponding volatile register and
OUT2 updated. D7-D0 are ignored, and all other DAC outputs
remain unchanged.

XXXKXXXX

Load DAC3 nonvolatile register. Contents of DACS3 nonvolatile
register are loaded into the corresponding volatile register and
OUT3 updated. D7-D0 are ignored, and all other DAC outputs
remain unchanged.

XXXKXXXX

Load mute/shutdown nonvolatile register. Contents of
mute/shutdown nonvolatile register are loaded into the
mute/shutdown volatile register, and all DACs are placed into their
respective mute/shutdown states. D7-DO are ignored.

XXKKKKKX

HdE TN TILoO Y ODIE) T YT
I MLORYICEBMANSNE T,

DVPIVANT =57 4=y bRUEEHI—F
BAIZRIT14EY D UTIVANDTH =Y b
AZ—bhEY M DL H#EEY b2D(CO. C1). 7R
LZEY F3D(A0. A1 A2)RUT—HEY k8D
(D7~DO)ZZATIE Y, R2IIRILDIC BEY b
7 FLZ/EEI— RICKIDACHRESNE T,

SUPVAFTI—R

MAX5105/MAX5106i3. BEE I F1—TL v R
Ay T —REBLTYA7O07O0tyHEP) &
BELZEFI(X2), T—FIIMSBELEEICL TEHS N,
B—ND14EY ND—RTREINET, 48815
7 I —2ADIHBEIFRDY/BSYRHDZ A > (MAX5105)A%BN
S, FEEUATVDOREBEZERRLE T, T—FD
EZEIIERICThNET,

K3, DUTPIVA I TITI—ADITA I TDHM
ZRLET, VOV IEBHOEBICILEDHDIBEEISL.
O—ICT2BENHDIEITTELTTFS . BUR

FERMFREIVR
AEERMREREFEIV Y RI. ERSNICAREREMEDAC

90}ISXVIN/SOLSXVYIN

SOV RETRLADBTNARICERLAEZND
FT. DOUTIINA A > E—HF VR TT,

)P TF—ZIIMSBEFEEICLI= T #—< Y R T14E Y
DTN RBICEBANEINE T, ZDEF. R5Y— K
Evbh, AVT74F21L—23 2 RO7 RLERD
EBODACT—ZICKITLET, T—FIICSHO—D
IBEICCLKDII LAY Ty S TEBANSNE T,
FINARBEA =TIV BICIE. CSHO—ThHDIRBE
BHWET, CSHNMDIBEE. A1 V5771 —IT~4
t—TJIlEh, DOUTRARZDFZFICREBINET,
BOEY hEELLBEANTDEHICIE. CSH
07 /N ZDRANDILEHY) Ty 2D 100nsEIICIE
A—IlBDO2TWDWBELHY £, CSHO—DIREEIC

MAXIN

L2 ZX7128EY hDACT =5 20— K920\ HDIE
TA-MNIYY MO UREEMEL O XZICDACDH
BEREZO-FLEFT. FERUEREFEIV RIZD
BODACENPCEEREICIIZEL I A, FIHRD
7RLZEY MABEEBAALEND E. RDY/BSY
(MAX5105)I3O0—IC Y., FFERRBFIENTTID
FTO—-ICREF=NET ., MAXS106Di5E1E. T/
A RZHLND— FZ2ZRATHICEKX13msDREFRE
EIFHFEO>TTRE . RDY/BSY(MAXS5105)AY/\A 1
RDN. HD T 13msDRFERB(MAXS5106)h'HEE
TRDETKEK. MLWT—=F&T/NARIIERFEINT
TS HSICABREMFREFIV RO IV ITRZ
~LET,
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MAX5105/MAX5106

+rIEREODY FK8EY FDAC

INSTRUCTION

EXECUTED N

o TR0000000000000TTT IIIONNNNNWIIIIIII

$ .01 C0 A2 A1 A0 D7 D6 D5 D4 D3 D2 D1 DO

DACO DACO

M2, A I TI—ADIA I

=T )
1 <—tCHST—>\

- s ,4— <—ICH—> TCP—> - logH

- oL —

W J_\ / \ /
:IDH
p— T\ mmmmn TR
on ‘o’o‘o‘oum‘.’o‘o‘o‘o‘o‘o‘o‘o‘ o’o‘o‘o‘o‘o‘o‘o’o‘o‘o’o‘o.o‘o‘o‘o‘o‘o0owmm‘o‘o‘o‘o‘o‘o‘o‘m

—-| t

ﬁ— tcpy ——

DouT ><

M3. U7 AETIT—ADFMI I VIR

THIS IS THE FIRST BIT SHIFTED IN
MSB LSB
DOUT—| START C1 CO A2 A1 A0 D7 D6 . .. D1 DO l— DIN

CONTROL AND 8-BIT DAC DATA
ADDRESS BITS

M4, SUTPIWANTH—7 Uk

12 MAXIMN




+r1ERMEODY F8EY FDAC

#3. FEREHEFEFIVF

START C1 Co A2 | Al ‘ A0 D7 D6 | D5 ‘ D4 | D3 | D2 | D1 ‘ DO
1 0 0 Address 8-Bit Data

x4, LORFEAHZFIAVYV R

START C1 Co A2 | Al ‘ A0 D7 D6 | D5 ‘ D4 | D3 | D2 | D1 ‘ DO
1 0 1 Address 8-Bit Data

xR5. FEEMSERYIVYE

START | Cf Co A2 | A1 ‘ A0 D7 D6 | D5 ‘ D4 | D3 | D2 | D1 ‘ DO
1 1 0 Address Don't Care

*®6. FAEHEMO—-—FKIVYVFR

START C1 Co A2 ‘ A1 | A0 D7 D6 ‘ D5 | D4 ‘ D3 | D2 ‘ D1 | DO
1 1 1 Address Don’t Care

K7, Ta—KMovy IO E—F

START C1 Co A2 Al A0 D7 D6 | D5 ‘ D4 | D3 | D2 | D1 ‘ DO

1 0 0 1 0 0

Mute/Shutdown State

0\

=

DI

=

HIGH IMPEDANCE

< NN
T\ X EE RO T8

pout

A

tausy

RDY/BSY (MAX5105 ONLY)

I

M5, RERMREIV DY IVIN

ETODACH I 21— bRIFT vy D VREDIFE.
FMERMEREFIVY RIEBEINIT,
LoR5&AHaaAv VR

DAV RE BIRSNZDACOERML DX 5|
DACT—¥%ZE&RO— KL, Wt d DHNZDOITH I

MAXIN

TOCLKDIZ LA Ty TEHLE T, A2Z/N\AIC
Ty EICKY, ZOAVREBLTII— N
Yy NTOUEBRELDRIICETOERATHIE
MCTEZXT, 4DDMSB(DA~D7)DLNTNAA 1 THD

mE. BIRSNLDACH I 1—bEhEd, 4200
LSB(D3~DO)DWITNA 1 THDIHEE. ERSNIC
13
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MAX5105/MAX5106

+rIEREODY FK8EY FDAC

7

—

o o\ e L =

HIGH IMPEDANCE

bout

ouT_

tcos —}i 4—

RDY/BSY ATVop

(MAX5105 ONLY)

M6. LORYERAAAVY RDYA I VT

)

CLK

DIN

HIGH IMPEDANCE
DoUT

AT Vpp

- AAKUARRRRAARUARUARAN /
[ g e o el

RDY/BSY
(MAX5105 ONLY)

®7. FEFMFRY IV KDY A I VIR

DACH' T 1 E—TIeh&d (K1), DACDEIEIRREIS.

DOICHISd 200V oD LY T Y IOTEULET,
LIPRZERLAATAVY RIZ. REEEATUICRE
SNTNWDT—FICWIFELIEA, HBICLDORH
ERXHAV ROV IRERLE T,

FEFRMEZIRY IV R

RIEEFMFED IV RICEKY . SERERNEIRE N
RERML DRI DT—FZRRATET DI DKL,

14

T3 AOD#ED8OY U4 7))L TDOUTIC
BEAH NS NE T, CSH/\A (D&, DOUTIE/NA
A VE=Y 2 IAREBICRYE T, 2DV RIS
DACH I, BIERERUOAERML XY DRBEICI
TELITA, HTICAERMGII IOV ROY A
IVIH%ZRLE T, RDY/BSYIIERY ATTHhNT
NWSENAITRFSNI T,

MAXIMN




+r1ERMEODY F8EY FDAC

-

=

- J\f\_/—\_/—\_/—\_/—\_

HIGH IMPEDANCE

DIN [ START C1 CO\< A2 X A X A0 XXW

Dout

ouT_

!
tcos —>E -

o AT Vpp
RDY/BSY

AN

(MAX5105 ONLY)

8. ABEHRMO—RKRIVYRDYAIVIX

QuUTPUT
VOLTAGE

0

NEGATIVE { DAC CODE

OFFSET

X9. 8x7ty bOKEE-FIR)

FHEEMEO—-FIVYVFR

AMERMO— ROV RIE. AODED8IZOY I A
TIVDBIC, BIRSNCAERMEL DX DABZIT I
TOMAEML DAFYICERAAE T, INITLY. AOIC
XY DCLKDIL AW Ty D TT/ 3 ZDEEIRREA
ZESINDN. HDNIWIET DDACHANEH =N
9, ZOAVY MIRERMEL DXYADT =TI
FELITA, HBICAERMO-RIOV DY A
IVIMERLE T, RDY/BSYIZERMEL 5D
O— RATHONTODENSICRESNET,

Ia-Movy IO E—F
MAX5105/MAX51061d. V7 bD T 7H#EO I 21—k
ROy IO E—RZHATNE T, b

MAXIN

0 E—RTIE. DACHAI/NA A E—5 2 ZIRRE
ERVY, ETODACHTF 1 —TJILEehizRETED
SHEERD 1 OpAMmax) KR L 9,

I 21— MIBBIREN/=DACEH DALY DREFL_EBEIC
EXENL F9, BEMDACL U RYIIT—FARFL.
Ia1—MABRESNDEENIILUBIDOREICREY £,
MAX5105I32TOHDDAC% = 21— 9 2IEFHIMUTE
ADBMBATNET,

HA/NY TP BELTFT—5EY MD7~D0)IC1%
AMBZEICKWERICTA =TI/ S a—bhSNET
(E1)o

2TODACH I 21— FXIZT VY KTV ENTLD
BE. NMEEMREIV RSERSINET, 21—/
Y Y NI UREBREML OIS EFERBLTETO
DACH'Z a— Ny MDD ENEEEIE. LIRS
ERrAAV Y RZBWTTFNA ZADEEREZEE
LTFE SNEFTSICIE. Sa—KN2vy oY
BRMEL OCZIDABTERETITDL OIYERAAIVR
HERIFTLET, ThICKY . REERMEFREIYV A
BUORHAINDEDIIBEUZET,

NI=F2J&Y b

IND—=7F21) =Y ~(POR)IEFMAX5105/MAX5106M
MPLEHBLE T, ZOBF. 7 20F v TERIRSED
A +—TIbEN. EEPROMA'SDT—5 ZEHKMEDACKY
TA—KIYYRNIDULIRZICO—-RTDEHIC
EHATNET,

15
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MAX5105/MAX5106

Tr#ERMES DY FBE'Y FDAC

MEBEICIZHIBOush ). DACL 2 h'&#ICO— K
LT, S2—NMN2vyMNIDULDRINREIC
A—RLET. ZOE. DACHAIE I 12— MIRREIS
RFSh, DUTIA VT I—-RIT1E—TILEaNn
9. Ta—bM/ YU MO ULIRYAO-R
chd & DACHARREENTNDS T I RUEE
RREICEFSN, 2UT7IA V5T 2—=T )b
CUEER

PTVr—23ViEH

DACOEHRMERUZA 7Y FER
HEANYTFICEDANAFA 7Y NEBEAADZEN
HFEd, ZOBEHNITAEICEDITTTIH. RIS
ITBERNIE N =HICHEAIICGNDICEBE Y F£9(XK9),
BREEZHENCERMEZRETDIESIE. 77V NS
MEBEIZ—HFrvUTIL—arvaniz#gcid—~R
10(0Ahex) & 7 IV 24— )L d— R(FFhex) THRIE S
F9, BE—BEOES. BEOA 7Y MHD L.
POMEDOANI— REBBICHLTHADZLEF A
(M9), DT, EDMHEHEERTIRENDI— KA
BN DEEIZKEIFT,

NEEEV I 7L R

MAX5105/MAX5106(3. &DACICDLNT2DD T 7
L2 ZABD(REFL_RUREFH ) A#fAx TLVE T,
REFH_I3 I AT —)VEXZEEL. REFL_I3EO
Od—REAZEZELT T, MAXS106MiEE. REFL2E
REFL3IFAEBTGNDICEHRENTIVE T, REFH_IC
BITBEZEANA 2V E—F 2 ZF256KkQ T, I— KIZ
KEZELETEA. CNSOTNNAZIDDOHENEEIL.
RATRIEDICT A VYIBRETBELEBEY - &
LTRIZENTEZT,

VouT = [(VREFH_ - VREFL_) X (N / 256)] + VREFL_

ZZT. NIFDACD/NAF 1) AAT— D 10EEE
TY,

16

WEY—T V2
REFH_RUREFL_ICEPME NS EBEIS T VppATIC
WABELDICLTFS . BERERS—T VN
AAREEIZE S REFH_RUREFL_&EVppDEICHHER
23y NESAF— FEERT BT LS, BIRA
EBDODEFTZRIELTTFS Ve TNARADNTEEIC
NT=TyvTSNDETIE. TAPHIANIESZE
EPILENT RS0

EBRENANIRUIS YV FER

GNDIZT 1 DHZILXISACEEBESHFEETDE. 7
OJHEHIC/ A ZXHELET, GNDISEREEDR
G5 RISELTTRE . Vppld T/ X1 ZDBEEDO. 1pF
OAVF S TINA/IXZALTFE 0, REF__IZ0. TpFd >
T TGNDIZ/NA/SZLTTE W, T2 MERD
TS RLATINEZTERLITOZEICEY . DAC
HEAETATOTZINATOEOOVORX b—20Z&/\RIC
MxdZENTEZET,

Fv JTiEER
TRANSISTOR COUNT: 32,000
PROCESS: CMOS
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90}ISXVIN/SOLSXVYIN

Z0vIHK
Vop MUTE*
—— J MAXIM
OSCILLATOR RESET %%;%
CIRCUIT
ReFHo|
DACO DACO
<—»| NONVOLATILE VOLATLE | DACO +
REGISTER REGISTER ouTo
f REFLO |
RDY/BSY* REFH1| r
DACH DACH
<> NONVOLATILE VOLATILE  |—»»| DACI +
REGISTER REGISTER oUTH
DOUT |
14-BIT SHIFT 4 REFL1
REGISTER/ -
COMMAND r
REFH?
o DECODER |
DAG2 DAC2
<—>»| NONVOLATILE VOLATLE | DAC2 h
CLK REGISTER REGISTER oUT2
* REFL2*
csS _
REFHG| r
DAC3 DAC3
«—»| NONVOLATILE VOLATLE | DAC3 h
REGISTER REGISTER 0UTs
A REFL3*
A * ’7
MUTE/ WUTE
| sHutDowN SHUTDOWN
> NONVOLATILE VOLATILE
REGISTER REGISTER
|
oD “MAX5105 ONLY
MAX5106: REFL2 AND REFL3 ARE INTERNALLY CONNECTED TO GND.
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MAX51 05/MAX5 106

Tr#ERMES DY FBE'Y FDAC

Nyr—=o

(ZDOT—=52—MMIBHNTND/NNY T —IHEKIE. RHRVARBENTHD EIIRY EBA. RO/ VYT —IIERIG.
japan.maxim-ic.com/packages = ZS BT &\, )

~ INCHES MILLIMETERS

5 —f
e 1m0 ii[ EEEEEEE
\ | | el -2

B | .008 012 0.20 0.31
_} Y C |.0075 | .0098 | 0.191 0.249
SEE VARIATIONS

__LIIJIJ”LIIJIJIJH LILILILILI U1

QSOP.EPS

H —}

.025 BSC 0635 BSC
230 244 [5.84 6.20
.010 .016 0.25 0.41
016 .035 0.41 0.89
SEE VARIATIONS
SEE VARIATIONS
071 .087 1.803 | 2.209
0° 8° 0° 8°

— |=—e BAH’ h X 45- _.I VARIATIONS:
_L A2 INCHES MILLIMETERS
) ) [l A Al MIN. | MAX. | MIN. | MAX.|N
dilalnlil T I/ E—

189 196 4.80 | 498 16|AA
SRS 1

R [<[X|Z||T|xT|n Mo

0020 | 0070 | 005 | 048
107 | 423 | 272 | ade
337 |.344 |856 | 874 |20[AB|
0500 | 0550 | 1270 [ 1397
337 |.344 | 856 | 874 |24lac]
0250 | 0300 | 0635] 0762
386 [.393 | 980 | 998 |eg[aD|
0250|0300 | 0635 | 0.762
271 |.287 | 688 | 7.29

OTES:
. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE.

N
1
2
j. HEEAA'I'D S#S&ESE%%%%IDQASCI?ASQSD Y APPLY ONLY TO 16 AND 28 /VI /J K I /VI
S

S IZE=R[ZR (=N [ZH (=R [ZH =]

PROPRIETARY INFORMATION

. CONTROLLING DIMENSIONS: INCHES. e
« MEETS JEDEC MO137, PACKAGE_DUTLINE, GSOP, 150", 025" LEAD PITCH
APPROVAL

DOCUMENT CONTROL NO. REV

1
21-0055 C /1

18 MAXIMN




+rERMEO DY F8EY FDAC

NYT—I (RE)
(ZDOT—=52—MMIBHNTND/NNY T —IHEKIE. RHRVARBENTHD EIIRY EBA. RO/ VYT —IIERIG.
japan.maxim-ic.com/packages = ZS BT &\, )

20L, SOIC.EPS

90}ISXVIN/SOLSXVYIN

INCHES MILLIMETERS
DIM| MIN MAX MIN MAX
A | 0.093| 0104 | 235 | 2.65
H H H H H H H H H H—' Al| 0.004| 0012 | 0.10 0.30
B | 0014 | 0019 | 035 | 0.49
C 0.009 | 0.013 [ 0.23 0.32
D | 0496| 0512 | 12.60| 13.00
e 0.050 BSC 1.27 BSC
E 0291 | 0.299| 7.40 7.60
E H H | 0.394| 0.419| 10.00 | 10.65
h | 0010 | 0.030| 0.25 | 075
L 0.016 | 0.050 | 0.40 1.27
o 0° 8" 0° 8°
D h x 45
L b -’ 0
NRININ|RINIRIRIEIT L LA
127mm
e I kB R AN Te L

NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH

2. MOLD FLASH OR PROTRUSIONS NOT VI 71 X1 /I

TO EXCEED .1Smm (006" PROPRIETARY INFORMATION
3. CONTROLLING DIMENSION: MILLIMETER HMPACKAGE OUTLINE, 20L SOIc
4, MEETS JEDEC MS-013 AC APPROVAL 5

™ 21-0334 [B U

=y =Sl P 169 -005 1 B EHTERBERREE3-30-16 (KU U 1E)L)
LFIL- IR St TEL. (03)3232.6141 FAX. (03)3232-6149

VFIVLRREICVFLEBIHEAINERUADEROERICDONT—IEEZENIRET, BBEFHFSAEVAEEESNTHEEA
VEIVLASHERTEL<ERRUMEZEE I SHEMNZERLI T,

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