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PART TEMP. RANGE PIN-PACKAGE
MAX512CPD 0°Cto +70°C 14 Plastic DIP
MAX512CSD 0°Cto +70°C 14 SO
MAX512C/D 0°Cto +70°C Dice*

Ordarlnj Information continued at end of data sheet.
* Contact factory for dice specifications.
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{fftE. FUZIL, 8k FBEHIBYDAC
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ABSOLUTE MAXIMUM RATINGS

Voo to GND Lo -0.3V, +6V Continuous Power Dissipation (Tp = +70°C)
Vegto GND ... .. -BV, +0.3v Ptastic DIP (derate 10.00mW/°C above +70°C) ... 800mwW
VD O VS oo -0.3V, +12v SO (derate 8.33mW/°C above +70°C)............. 667mw

Digital Inputs and Outputs to GND

0.3V, {Vpp + 0.3V)

CERDIP (derate 9.09mW/°C above +70°C)

REFAB ... (Vss - 0.3V), (Vpp + 0.3V) Operating Temperature Ranges

OUTA, QUTB (NOE 1) ..o e e Vss. Vop MAXST1_C_ _ i 0°C to +70°C

QUTC ittt -0.3V, {(Vpp + 0.3V) MAXET_E e -40°C to +85°C

REFC ... oo -0.3V, {(Vpp + 0.3V) MAXS1_MJD o .-55°C to +125°C
Storage Temperature Range ................. ..-85°C to +165°C
Lead Temperature (soldering, 10s€C).......ccccooeivviviiinn. +300°C

Note 1: The outputs may be shorted to Vpp. Vgs, or GND if the package power dissipation is not exceeded. Typical short-circuit cur-
rent to GND is 50mA.

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

(Vpp = +4.5V to +5.5V for MAX512, Vpp = +2.7V to +3.6V for MAX513, Vgg = GND = 0V, REFAB = REFC = Vpp,
Ta = Tmin to Tmax. unless ctherwise noted. Typical values are at T4 = +25°C.)

PARAMETER [ symBoL | CONDITIONS | MIN  TYP  MAX | UNMS
STATIC PERFORMANCE
Resolution N 8 Bits
Differential Nonlinearity DNL Guaranteed monotonic +1 LSB
integral Nonli it INL DAC A/B (Note 2) £S5 LSB
ral Nonlineari
9 y DACC P
Total Unadjusted Error TUE (Note 2) +1 LSB
Zero-Code Temperature DAC A/B 100 .
o uv/eC
Coefficient DAC C 5
MAX512, 4.6V <Vpp < 5.5V, 0.01
o Suooly Reiection Rati PSAR REFAB = REFC = 4.096V : o
ower- ejection Ratio %/
upply Reject MAX513, 2.7V < Vpp < 3.6V, 0,015 o
REFAB = REFC = 2.4V ’
REFERENCE INPUTS
REFAB Vv V]
Reference Input Voltage Range S5 0o \
REFC GND VoD
Reference Input Capacitance 25 pF
Ref | ¢ Resistance R REFAB (Note 3) 8 kQ
eference Input Resistan
P REF "REFC (Note 3) 12
Reference Input Resistance REFAB, REFC > MQ
(shutdown mode)

NAXIV
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = +4.5V to +5.5V for MAX512, Vpp = +2.7V to +3.6V for MAX513, Vgg = GND = OV, REFAB = REFC = Vpp,
Ta = Ty t© Tyax, unless otherwise noted. Typical values are at Ty = +25°C )

PARAMETER [symsoL | CONDITIONS MIN TYP  MAX | UNITS

DAC OUTPUTS

Output Voltage Range 0 REF_ A
DAC A 0.10

Capacitive Load DACB 0.01 uF
DACC 0
DAC A 0.050

Output Resistance DACB 0.500 kQ
DACC 24

DIGITAL INPUTS

Input High Voltage ViH (0.7)(VDD) \

Input Low Voltage ViL (0.3)Vop) v

Input Current N Vin=0VorVpp 0.1 +10 HA

Input Capacitance CiN (Notes 4, 5) 10 pF

DIGITAL OUTPUT

Qutput High Voltage VOH ISOURCE £ 1.6mA Vpp-0.4 v

Output Low Voltage VoL ISINK < 1.6mA 0.4 \

DYNAMIC PERFORMANCE

Voltage-Output Slew Rate SR CL = 0.1pF (DAC A), CL = 0.01uF (DAC B) C.1 Vius

CL = 0.1uF (DAC A) 70
Voltage-Output Settling Time To +¥,LSB CL = 0.01pF (DAC B) 70 us
CL = 0.1nF (DAC C) 35
Digital Feedthrough and Crosstalk AllOs to all 1s 10 nv-s

POWER SUPPLIES

MAX512 45 556

Positive Supply Voltage Range V] \Y
Hive Supply Vollage Fang O ["MAxs13 27 36
Negative Supply Voltage Range |, MAX512 -5.5 -4.5
SS Y
{Note 6) MAX513 -3.6 27
N . MAX512 (Vpp = 5.5V) 1.3 28
Positive Supply Current oD Allinputs = OV mA
MAX513 (Vpp = 3.6V) 09 25
Negative Supply Current Iss All inputs = OV, Vgg = -5.5V -1.3 mA
Shutdown Supply Current 0.1 pA

Note 2: Digital code from 24 through 232 are due to swing limitations of output amplifiers on DAC A and DAC B. See Typical
Operating Characteristics.

Note 3: Reference input resistance is code dependent. The lowest input resistance occurs at code §5hex. Refer to the reference
input section in the Detailed Description.

Note 4: Guaranteed by design. Not production tested.

Note 5: Input capacitance is code dependent. The highest capacitance occurs at code 00hex.

Note 6: For single-supply mode, tie Vgg to GND.

VAKX 2V

ELSXVIN/CISXVYN
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MAX512/MAX513

TIMING CHARACTERISTICS (Note 4)
(Vpp = +4.5V to +5.5V for MAX512, Vpp = +2.7V to +3.6V for MAX513, Vgg = GND = OV, T = Tjyn 10 Tyyax, unless otherwise noted.)

PARAMETER | symBoL | CONDITIONS MIN TYP  MAX | UNITS

SERIAL INTERFACE TIMING

CS Fall to SCLK Rise Setup Time tcss 150 ns
SCLK Rise to CS Rise Setup Time tosH 150 ns
DIN to SCLK Rise Setup Time tps 50 ns
DIN to SCLK Rise Hold Time tDH 50 ns
SCLK Pulse Width High tcH 100 ns
SCLK Pulse Width Low tcL 100 ns
Qutput Delay LOUT ton Cp = 100pF 150 ns
CS Pulse Width High tCSPWH 200 ns

Note 4: Guaranteed by design. Not producticn tested.

AR ETfE
(Ta = +25°C, unless otherwise noted.)
OUTPUT VOLTAGE vs. OUTPUT VOLTAGE vs. OUTPUT VOLTAGE vs.
OUTPUT SOURCE CURRENT (Vpp = 3V) OUTPUT SOURCE CURRENT (Vpp = 5V) OUTPUT SINK CURRENT
35 e e T 5 52 pe e T 900 — s
i g VoD = 3V, Vss = GND = OV H
s DACA ||| o 50 I & 800 |REFAB = Vpp 1 =
Ll ] g g SR SR emma ol § CODE = ALL 15 i
— — 700 |5+ - HH |
S 25 | LT | = 8 WAL BB H: 2 500
(1Y) w ~— 1 e
(&) (&) w
o [ L 1 = ae [ Ut L 2 50 l
il - - | 1 ! ! L [ ]
g g = DAC B
515 A H H 5 44 1 H 1] Z 400 HH l Bl | L
o o =
5, | LI LI L] E 02 * = 300 |-t WL
S 1 [Vpp=3V, Vss = GND = OV S ™ o= 5V, Vss - G i 2,0 L1
REFAB = Vpp REFAB = Vpp Bl I
05 |CODE=ALL1s T 40 TcoDE = ALL 1s [ I 100 LA L f
o LLLEI (LU 1 2 LLLUE LI | YL PR e smmnon it
0.0001 0001 001 01 1 10 100 0.0001 0001 001 01 1 10 100 0.0001 0001 001 OF 1 10 100
OUTPUT SOURCE GURRENT (mA) OUTPUT SOURCE CURRENT (mA) OUTPUT $INK CURRENT (mA)
TOTAL UNADJUSTED ERROR TOTAL UNADJUSTED ERROR POSITIVE SUPPLY CURRENT
vs. DIGITAL CODE (Dual Supplies) vs. DIGITAL CODE (Single Supply) vs. SUPPLY VOLTAGE
12 T eT 3 0 IR b 18 REFAB = REFC = Vpp g
DD = +3V, Vgg = - g S = = g
REFAB = Vg, REFC = Vpp s DAC A LOADED WITH SmA 5 14 | ALL LOGIC INPUTS GROUNDED 5
10 3 3 3
CODE = ALL 1s 13
DAC B LOADED WITH05mA _ |\
8 10 \ 1.2
— = =11
g ° /J g0 \ .0 )
= =1,
Ty DAC A LOADED VfVITH.:JmL 00 8 L~
DAC B LOADED WITH 0.5mA \
) L 2 08
DAC A ND LOA 07 |
0 OAC B NOLOAD _ -30 |Fvpp = 3V, Vsg = GND = OV 06
) DAC C NO LOAD a5 REFAB=3V 05
0 32 64 96 128 160 192 224 255 0 32 64 96 128 160 192 224 255 25 30 35 40 45 5053
DIGITAL CODE DIGITAL CODE Voo (V)

Va4V > V. 4|




(B, FUTN,. 8Ky FEEH /I8 DAC
SUPNA2F 71—

REB M (RE)

(Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT POSITIVE SUPPLY CURRENT SHUTDOWN SUPPLY CURRENT
vs. REFERENCE VOLTAGE vs. TEMPERATURE vs. TEMPERATURE
15 g 1870 ; . 43 Vpp = +3V, Vg5 = GND = 0V g
! ' 4 & 40 | REFAB = REFC = Vpp 2
1o Th=llon. Vop =5V, Vss =8V |E 4 66 — i 2 | AwwosicnpuTs < 45 [ |
Y - // z 35
05 — — 1.360 A g 30
A o <17 :
< | REFC GROUNDED FOR REF_<0 E. / 225
= 0 | cODE-ALL1s g 135 & /
5 P | l £ =20 7
Ts Iss VDFSVLSSJ:.SVI———‘ 1350 |4 £15 /
L1 Vpp = +5V, Vgs = GND =0V 3
10 1] 1345 ,/ REFAB = REFC = Vop ] § 10
o L 1gs, Voo = 5V, Vg = -5V . ALL LOGIC INPUTS = +5V )
— 5|S on SIS IJ ALL DACs SET TO ALL 15 05
15 1.340 —— 0
54 32 10 1 2 3 4 60 -40 20 0 20 40 60 80 100120140 60 -40 20 O 20 40 60 80 100120140
REFAB = REFC (V) TEMPERATURE (°C) TEMPERATURE (°C)
REFERENCE FEEDTHROUGH REFERENCE LARGE-SIGNAL REFERENGE SMALL-SIGNAL
vs. FREQUENCY FREQUENCY RESPONSE FREQUENCY RESPONSE
0 [Vop=3V, Vs = GRD =GV g S T T ST T I 5 i Il 5
REF_FROM OV TO 2.9V 5 = 0 n s
-20 | NO [0AD i i 0 |- i TNDAC A | [11HS
CODE = ALL 0s = = i q.gﬁ
) i) =) DAC C
) HH = -5 [ = -20 !
5 LA e z DAG B
= LT BAC C 5 5 it
2 -60 H S -10 HH H+ A a o
E L s g 40 1 N
= =
i -80 H = -15 - 3 A
[T w
// Ly DAC A, i« o« 0 L
100 4 Rl P A iy e RErE i
120 1] .25 | SINE WAVE OV TO Voo I .80 |SINE WAVE +40mv il
001 01 1 10 100 1000 0001 001 01 1 10 100 1000 0k 1k 10k 100k M 10M
FREQUENCY (kHz) FREQUENCY (kHz) FREQUENCY (Hz)

PV 4V

ELSXVIN/CLSXVIN
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MAX512/MAX513

IRABESNY (RE)

{Ta = +25°C, unless otherwise noted.}

LINE-TRANSIENT RESPONSE (OUTA) LINE-TRANSIENT RESPONSE (OUTC)

MV lo0sv

kALY 34V
A A
"""""""""" 286V 286V
B B
20ps/div 20ps/div
REFAB =2 56v, NO LOAD, CODE = ALL 1s REFC = 2.56V, NO LOAD, CODE = ALL 1s
A: Vpp, 100mV/div A Vpp, 100mV/div
B: OUTA, 500pv/div B: OUTC, 2mV/div
CLOCK FEEDTHROUGH {OUTA) CLOCK FEEDTHROUGH (OUTC)
A ol F R A
. A P S | I P
A
1ps/div us/div
Vg =0V, C5 = HIGH V5s.= OV, CS = HIGH
A: SCLK, 333kHz, OV TO 2.9V, 2V/div A SCLK, 333kHz, OV T 2.9V, 2v/div
B: QUTA, 2mV/fdiv B: OUTC, 2mV/div

VAKXV




{1, FUTIL, 8EY NEEHHE DAC
U177 =X (T

REBEREY (hT)

(Ta = +25°C, unless otherwise noted.)

POSITIVE SETTLING TIME (DAC A) POSITIVE SETTLING TIME (DAC B)

woon

¥

...............

A A
B B
20ps/div 20ps/div
Vop =3V, Vss = 0V, REFAB = Vpp, R( = TK&, G =0.1uF Vo = 3V, Vss = OV, REFAB = Vpp, Ry = 10KER, C( = 0.01pF
ALL BITS OFF TO ALL BITS ON ALL BITS OFF TO ALL BITS ON
A: CS, 2v/div A CS, 2V/div
B: OUTA, 20mv/div B: OUTB, 20mV/div
POSITIVE SETTLING TIME (DAC C) POSITIVE SETTLING TIME WITH DUAL SUPPLIES
PV ] evosv |
A . ; H U S NN | }
@ A
l
B B
10us/div 10ps/div
Vop =3V, Vgg =0V, REFC = Vop, RL = e, O = 122pF Voo =5V, Vsg = -5V, REFAB = 2.56V, R, = 1k, C =0.1uF
ALL BITS OFF TO ALL BITS ON ALL BITS OFF T0 ALL BITS ON
A €S, 2v/div A €S, 5v/div
B: QUTC, 20mV/div B: OUTA, 10mV/div

2V AKX/
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{RiftE. FUII. Sk FEELSIZ DAC
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BB (R E)

(Ta = +25°C, unless otherwise noted.)

TIME EXITING SHUTDOWN MODE OUTPUT VOLTAGE NOISE DC TO 1MHz

OUTA,
B . N ‘  200uVidiv

Lo B
20ps/div 2ms/div

Vpp =3V, Vsg =0V, REFAB = Vpp, R = 1k, G = 0.1uF DIGITAL CODE = 80, REFAB = Vpg, NO LOAD
DAC LOADED WITH ALL 15
A CS, 2v/div
B: QUTA, 1V/div
i FEHEAR
[ BFF HE BE
i DIN BEY R 22 MY REOPYTAF—2AN, F— 21t SCLKDL )Ty JICHEVTL I X ZAIC
ABENET,
) s FuT LI MNTPITe7H—) 6BEY b - L7 LY ARADT—2AAEABERCLEY, 70T S
LA Rl CSOEEY T v VLBV TETERE T,
3 SCLK YT - IO TAD, T2, SCLKOX EN I v VICHBWTABERET,
4 RESET KRty FAD(TIT+70-). TRXTOLIAAEF 740 MKEEIC L £ T (DAC A$ & UDAC BA
DLV AEZWQFFH, AWV 7 LY X258 58MOL I X210y bEhET),
5 Voo EFRQIV~55V), 0.2uFDA> T o HE2RHNTEGNDIC/NA NI L T &L,
6 GND JZK
; v BEE, OVE/IE-15V~-55V, B—EBREETILONDICIER L ¢, BERIS525h TV DIBE,
5 0224 FO 0T 24 COGNDIS IS A INALE T,
8 QUTA DACADHABE(S Yy 771t Uty MCEHUTLRAT—IERYET, 01uFEO TS5 2% TOND
EHEREL T E &N,
. 0uTB DACBOHATE(/Sy 771, Uty MCEN ZNRF - R ET. 0.014FED T 724 TOND
EERLTE I,
10 QUTC DACCOHAEE( Ny 7 7EL), Uty MIENOELY ET.
11 REFC DACCOHY 77 L > XBE
12 REFAB DACABDY 7 7 L ABE
13 1.C. REBIEHSFAH. COE L ICEANEBIER L W T &L,
14 LOUT Osy 7HEAZ v F7)

AKXV
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EE

Frasesay

MAX512/5131 . 3ADBE v FEEHHDT « P 2N—7F0O
S RN—2DACYERBL TVET, DACIK., 2>
Uxsg) R4y FERBNERERIRTZ— - v kD
— S THEREINTEY . BE Y rDF VL AhE, VT 7
L RBECHBIL-Z7FOTHABRECERLET,

MAXS12/MAX5131E. 22DY 77 L AAHERA TV
To FDOI>BD—HE. DACAEDAC BAHERHLTHY.
H5—HWE. DACCHTY, 2hbMANICLY . DAC
ABEDACCIE. FNFNREZTNAF—IVHDEE®
HAOBFBHEZETHIENFTEET,

MAX512/MAX5131&. DAC AL DAC BRDW ANy 75 - 7
LT7E, s o070ty H (e P)BLUCMOST - 2
J1—ABAOANOY v T ERATVET,

MAX512/MAX51348 . VeslCiU T B—FRE LU T 270
TEE-FOWTRIZHENTHEMELE T, Vs HI-05V
~GNDO#HANICH Z1BE. B—FRE-reRagh
FY, Vs —15VEITDIBSE. 731 AT a7 ILER
TE-REGWET,

UI7UVAANBLU DACHHER
SREF_AFNZEBUBEEIZL) . FDACH TN R 7 — L
NPREVET, REF.ADDAASI A E—HRE 03— K
WCIETFE L £ 9, REFCOR/IMEIZ#I12kQ(REFABT 148k Q)
THY . AH2—F 01010101 (55H) DEFIC COEE LW F
T, ADD—FPODEE. RXEERA) G ET,

Sy ML - E— KT, BRIRESNZDACHE HIZ0
IZA Y. DACL YV ZARICEMEh TV AERITIELEE
hoe ChIZEVUTFLUIAARPSERIPYIVEES N,
BEHYFHHIEINT T, MAXSI2IMAXS13A v R &2
E—FHpokiTHETE. DACHOWEEN»BERLEY, &
REF_ELILHUIBAHBREI-FKEKETHDI D,
DACOU 7 7L XBOHEHI L E—F L RE5QRITFIC
LTKEEN, SREF_EDAHBB LT -0 - F&kE
THV) . EHERICIEpFIT T ¢,

REFABIZ &1 7P L XEEH. BRERFTHEADE
BEDECTAZENTEET, 72a7IWVERE- FTUHE.
REFABIZH WIAEDY 727 L ZAANEEWR. Ny 77 -
FLTOBMERITBEHIC, Voo—15VUTELTLE
A, UZp L 2EBREICIE. BOZTEBELEEILE
T, 3L "HMhRy 77 - PLT OBESBLT
{F2&EW, REFCAAIIVnE TOEREEEE ADRIRETEH .
T RRTFICELENTCREE WL,

VI /1K1 /v

REF
GND

SHOWN FOR ALL 15 ON DAC; DAC C IS NOT BUFFERED

X1. DACOBIREE

WFhHbOU 77 L AEE EGNDEDEEED#HIIE
T, BVEMA LWL I LTLEEL,

$HIXvyT7 - 77 (DAC AIDAC B)

DAC A& DAC BOEBIEH A . AEBEGIC/Ny T 7 EN T
¥, Ny Ty - Tr7iE AEREER(Vss~Vo)DH
HEEXEHEMERL TUVWET,

HM—FEBRET— KT, DACHHAEBIEWNEIRIIZ1/212% -
THEYN. Ny 7r7DFA L BAFREENTVET, Zh
LW Ny TP DANEREHICEERELEED D
PEMELELLTVET,

FATPNLEBEET— KT, DACHAOWRERENTE 5T,
Ny 7ZP7RAZFT 51 IIEREEhTVET,

LeALaEDPS, F2T7ILERE-FEAOHAHEEL Y
DEHIZVETCTH, LESDACHEAEEFNEDIBETH
STHFEREIIhET, B—FREET-FIsHID. 12ER
EFAL20Ry T IlE > TRETDREN. 727
N T—RTRHERENE T, COBE. Vo—15V)ELE
DYV T PLABERAVEVTLLEE L,

DAC AOH A7 TiE. SmMAE TORERE V- R EIT S
> 7 RJRETH(DAC BOI/Ny 7 7 TE05mA), 7 2 7ILER
BLUH—FRIIDOWT. EEBHERMERD “ERFE
BEWF AN DK DTS TESRBL LR
W ZOT L TIE. 0.05xF(DAC BD/N Y 7 7 TI20.01uF)
UEOBBMEHEICDVWT., 2T 151 FETY,

Ny 27ELOEH (DAC C)

DACCOH ANy 77 a8 NTH 6T, BEMEHDAT -
=42 ZE24kQTF, COHEAHE. 7L Ta
INL—BEEDNAALE—H L ZARDREYALD

ELSXVN/CISXVIN
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CENTEIRET. VB —ER T1/2LSBE TOEEM A © b
VTR, 3BusTT, mBEE1F 3w JIEEDPY
BHIBEICIE, DACCERVT &Ly,

Yry koY E—KR

Yoy RhEOL - EF—RIZT7OYSLENBE . DACA
BLUBDEAR. N1 E—F R RBEE LY ET,
B, ZORETHNy 77 - FTLoThoFinLrY.
RWVACERIEH Y ELA, DACCOHEHE. v v b ¥
TUBICNE R ET, Yy hEYL E— KT,
BREF_AFUNS AL E—F o X(EEIMQYE LW . &
ATL - DITFLoInS5OBRALEHNT S0
DRAFALUTZFLLRAAERENT =AY T ENTEY
BAENET, vy AT BIZH. O v 7HAD
LOUTR 775« 7%,

Yoy b EOLSRGHT S DACHARL X 2AUC
FHRENTVRBEICRY T, EREEIE. DACDOL R
FIBEERLCTY,

Ve~

RESETAHIE 775+ 70—T%, £7& A5 & (RESET=
0). DACAB L UBIE 7L R4 —IL(FFHIZ kv &R TT
55 ¢ FERY . DACCIEI— FOOOH)IC v & h T4
TATEENETABE Y b LUTFL - LY AL
0000HIZZ U P& f. LOUTIZOICY &y h&NET,

DUPNMAVETI—2R

TOF4TA-DFy T MCSHIEN . T ML
FRABE. VDTN F— B AN DT — 2BIENT]
BEICGYEY, =21, YUTN -0y VIES
(SCLKYDBIALEW I v SiiB T, Y7 hLYXRICT

R1. AQWVYIRLYRS

BO* DACT — # E - RO(LSB)

B1 DACF — ZE s M
< B2 DACF —#E s k2
o BS | DACF—%E . r3
T B4 DACTF—%E - M
ik B5 DACF — 2 E -~ }5

B6 DACF — 2 E - 16

B7 DACF — % E - h7(MSB)

LA O— K- LYXZDACA. 7051 TNA
2 LB O— K- LYZXXDACB. 7751 A
Q LC O—K:-LYXRDACC. PI7 1 7N
f SA 4y NEGLDACA, FUT 4 Fing
o SB Y4y hHESUDACB, TUT 1 T A
S sc S hy REPIZDACC. 951 FnA
T ot 0y oHA

Q2** | k{EMA

Y BEBICAALET,
TTRIICADLET.

Ry JAA&EhEd, covsOy 7RENIZ. RS5MHz
FTHRETZET,

F—&i, MSBELTEIC. 16F v b - 7 — KA Coa%
TEZENTEET, T b A7 LECSEFTF 1
F(O—N R REE T D THHRECE ST, Bl 14,
20MBE y b - TR DEFEIIABIT B L TEET,
BE Y FETRTAAL TR - LYZARAICAH LA
DCSHIMEN T v JIZB50T. DACHA. S vy b4
HREE. DYy SHADRENEFHShET, B—/Ny
TrHETHE 0. BOACERBIZRE BT « ¥ &ILE
CEH TR ERTEE A,

5|

SDIN

G Qa1 SC SB SA LC 1B LA

(CONTROL BYTE)

OPTIONAL

INSTRUCTION
LK | l | | l | | ’ | EXECUTED

D7 D6 DS D4 D3
(DATA BYTE)

D2 D1 DO

2. MAXS12/MAXS13DMREL U FIA 271 - - 21353
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{Bfd#E. MU,

Sy NERELIBDAC
U725 T —X (T

®2. VUFPNAHT1—RX-TJOISET5 - a9k

@ T £ ] At
MSB LSB
Q2| Q1 |SC|(SB|SA|LC{LB|LA|B7|B6|B5|B4 B3| B2|B1|B0
ool o X | XXX | XXX ]| X |DACLYARREELR L
. *1* 1110160 8ty b DACT —% DACCICA—F&nxvd.
M o1 |o 8y k DACT -2 DACBILO—-KF&h&ET.
. ‘ 1l |lojo0]|1 8t b DACT— 2% DACAIZA—KENET,
o A I I I I B 8t ~ DACT— % DACLZX22TA—-F&nET,
sl fofojo |y [ X[ XXX | X|X|X|X|DACETPZT 1 FIChYET,
v oo XXX XX | XX ]| X | DACCRY s hEILEANET.
sl lofrio XXX | X]|X]|X|X]|X|DACBRY Yy bFTENET,
oot X XXX ] XXX X | DACAR Yy FEYENET,
sl X XXX X | X[ X]| X | DACRTLry bETENET,
XJof [ " ][ X[ X[X]xX|[X]X[X}|X]|LOUTHUty brahEd,
X ¥ A S T XX XXX XX | X[ LoUTHR ey FERET,
X f£E

EhTVET,

DUTPIANRT—5 - T4— h?SotU;ly ra=-2—K
KU, VITFIAHITF DT+ -~ bERLET,
16 vy bOART— K 8E» bOIL bO—J - /31 b
EBE Y RDF—& - NA R SBRENTVET, 8
Ev bDabO—Jb - N1 MEARSETIEFI—K&h
FHA, 2 FO-J-Ev MEEZRF NI DDOKEE
EFEFLET, FT—F2OAHEQKMEAE v My SBRK
L. Z0O®%ICBYOIrO—L-Ey hEF—% - NN
1 hPHEET, 7—F - N1 FOLSBBOME S 7 bL T
ARILADZTABI|EDOE v K TT(H2),

16y PARDT— Kl
®ICA-FT3

R#ICO-FT3

Q2|Q1|SC|{SB{SA B7|B6 B4/B3|B2(B1

Xtol|t|ojojo|t1t|1j1jojojojo|ojofo

ZOBDT— KT, UTFOL D BREFETEAnET,
- BOH(128)»DACL Y R #AB L UBIZO— KN ET,
‘DACCL YA DABUEEINE Y A,

'DACAB LUDACBE 7 75 « T2V &7,
"DACCIR vy FEILENET,

CLOUTHOWC Uy PENET,

LC|LB|LA B5 BO

F4USIVAA

FAY AN CMOSAOY w2 ETINFTILTT,
Oy 7 AHPBBHEED0.3X Vo & 0.7 XV T b 7L &

AKXV

HMICRLTHDEEA, DACODO-KEL vy PHETCHE. RUOY v 7 AO7O7 53 7HEN. B—O7 2 NIERE

hoe, EBRERIODTMIERLET,

Fa4I5IbikAh

ZuFEaNLET 2 2ILEALOUTIIE. Voo—0.4VYDHEH
LALME#MBLEY S, 16mADY —REEREF L T E
To 16MAD Y > VERICHENT. HAEFE04VLT T
HAEZEHNRIAZINTET, ZOHART 2L D
HENRIEHICBWA N TEET, COF 1 P 2ILHR
. Pr v b B THSTH, BILTIT4TTH
DIEITEBLTL W,

Nq4o0708vYEDAYITI—R

MAX512/MAXS13D L ) 7L A >4 7 1 — A i3 Microwire.
SPIH L UQSPHC I IXF T T, SPIH L UFQSPIC &
WTId. CPOLB L UCPHAE w 22 U7 LT HEE L
(CPOL=CPHA=0), CPOL=0l_ & ¥ . 7O v I DFETFTIF
47 AF— rHFOUCERES L CPHA=OIZ LY . F—%
WSCLKDIAL TH I v I THEBENT T, ZOFREICL.
SPIELTQSPHEIVT R B RED 7Oy 7AE—K(Zh ¥
h05MHzs S UAMHD) TEIfEL % 4, uPH 2 U7 - K
—FEBATUVWEWES, /NZLJIL - K= DS EDIE
v hEE Y MEETHIET. SUTII - F— 5T I
L— bR ENTEET, BELEXIIETLVTIL -
o0y 7EBEIEBRIEICLY . EEEHCETDZ T«
TR T —RIAN—ERMET B ENTEET,
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MAX512/MAX513

(. NUTIL, 8w FEELIIE DAC

JUPIr>TTx—X it

SCLK ) ;
i '

e

LOCOOIO00
DIN OOO00OONS
\0.000.0.00’0’0,0

LR

!
]
! "
-—
tespwH !

1
1
:
1
:
|
i)
L
:
1
)
'
|
)
b
\
)

SN/

. .v’v’v.v’v’v‘v.v’v.v‘v’v.v’v’v‘v.v.v.v’v v
FRANKKIANNKAXKXXAXXXKS
YOI900000000.0009009909.
YRR

Lout

%
B SO

3. MAXS12MAXSI3D L W 7S 4T 1 —R - &1 3 TDHHM

77V — 3 5R
BESLUY 727 L 2AOMERE

MAX5121F . Voo=5V£10%. Vss=GND=0VIZHWT. E2
WAL E N TVET, MAXS13H . VS X 7T L T—#il
FHONTHOBBREEERAH/IN—F 5 2.7V~3.6VDVuoil
EAOR -EHBEICODVWTHABIEE R TVET,
MAX512/MAX51315 . —15V~-55VNERANICH 2 BER
CEWTHERRIETT., BERDVEATE ., RN
B0 —FEOBELE M) /RBERELEZT B
EEEIHE" £ BH),

DACAB~T7HREN Yy 7 7ELDODAC CHD2ODHRILL =
U777 ZAAREDDZIENSE. BEDTILAT =)
HWASESRIEEC LS EHIC. ATREOGHABICEES
AR ETAIELAEEICEY ET, Ta2TIVEEREE-F
Tld. REFABIEVss~(Voo—1.5V)DFEHAE &5 &N T
¥¢, B—FHEET— KT, REFABOBRESEFHEHM L0V~
Voo © ¢, REFCOEEE IEGND~Vo T, REFCIE T 5> FEL
TICLHEWT &L,

TEOBRABFRINICEETUEHY IHA, AER
EHUVBIEE. VsPRLTIF 2 FEW0IVEIEEC L
EWEICLTLEEN, FRAZRNNT =T TT 3
ETH. TAPRLAACESESAHEVT LS L,
ZNARAEELIHE. T VZILABICERGIERER &
BAML TS,

BRONRAINZAETSV KER

B —FREE(Vss=GND) T 3. GNDH & UVssi RIAELBR V)
BRPSRELET I RICERL TCEEL, Voold0uF~
022 FORALF LB EFBOTGNDIS/AAM /XA LT L&
Ve T2 7 NEREETIE, Vesld0 A uF~0.22pF0 5
SHTONDICINAINALTLFE W, UIFL2AAD
/SO NZINIBE | CERATEEYT, mRDTZ1 /AH
BECEE /1 XMREEBDILDICE. VI 7L XA
HECAuF~4TuFO L F LB TENDIZ/INA XA L TK
LE W, FBRVPCE—-RDOL A7 ML . DACH
ARV ITrLAADE. FAUZ2NAREOIOX b
—JEBNITRENTEEY, 70T - 71201,
mANZ TS K PL—REBLTHBEL TS,
SRETF AN - SAEFTFOT - T4 EFTIC
BIBLEVLTLEEL,

e B ¥ 2
AZR-FHAKLSVWTR WABELEV 77 L AE
ERRUESE 5T T, MAX512/MAXS131ED Z 7 LR
BEFAEDBEICOLR. B—FBETHWNSI LN TEE
T, BEELAVSESICE. REFABOEE EVssH 5§
(Voo 1 SVIOEEA TEALTE 20T, 2RERREICH D]
BETT .
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B, ~

UoN. 8y FBIEHTIB!DAC
U177 —Xfd

x3. 1=ZR—F - O— kK

R4, NAK—=F - D—=FR

DAC CONTENTS ANALOG DAC CONTENTS ANALOG
B7|B6|B5|B4|B3|B2|B1 B0 OouTPUT B7|B6|B5|B4|B3|B2 B1| B0 ouTPUT
255 127
1111 REF_ x | =2 101 REF_ x | =
111 111 1| +REF_ x (256J 111111 ]| +REF_ x [128}
tlolololololol 1] «rer x[12 1lolololo|olol 1] +ReF x|——
256 R P
1lo|lolololojololov
1lolololololo]|o]| +rer «[128] - FEF
256 2 1
ol1 1|11 i1[1]1] -REF_x (ng]
oft1 |1l [1]171]1] +REF x (lgéJ
olojololo|olcl 1] -Rer_ x[%%%)
;
olololo REF_ x | ——
o 0|01 + % (256] I
olo|lojolololo|o]| -REF. x (———] - _REF_
olojo|olo|lao|jOolo]oV 28

Note :

ILSB = REF x 278 = REF. x |——
256

ANALOG OUTPUT = REF_ x L
256

N4 R—5HH

R4 EE % BL T MAXS12/MAXS13 % /31 K — S48
BETBENTEET, R4S, WA R—-F - I—FKk
UHET2HNBEERLET, SESEGEHOLEH E
FRTEHER2DHY T, 1)MAXS12/MAXS13 2 B —F
BBV P L AEETEEE DL, 2)T 27 IVE
BE L. REFABICIEX -3 ADEE., REFCICEER %S
ZAET, WThOBES. ABRADANT L TREF 2T
NBREPESLET, T27NVEBEE—-FKEHVWSIE
S ARBEET1 2010 7P ICLPBREREELE
thA “HORNYZFTLT OBESR), T2 T7ILE
BE-—FKRILBEVWT, 2TOHATHRAEDZAI - T%(18
B2k, REFAB#VssiZ. REFCEVolliEfRL £ 3,
—EFE— KTld. REFABEREFCE ., VolliEl L X T,

FaTIERIZHENTIE. DAC AB L UBRARERE + %
TAEET Y, FaPILEEET— K TId. REFABD A SHEEH
BVss~Noo—1.5V) TH B T &EIZFEB L TL £ &y, REFC
BEDANDAEZ RIS, DAC CH2RIREH %
EHTLET,

H4Ti1x, ERETHEEROALRAEL - EHABEX
A TEMALETF L LHDICLIGI2AZRLTWE T,
InE. BEEEEEIrSEHABERX T T EBBDIC
WLTWETS,

N ALKV

Note :

1188 = REF. x 278V _ REF x [——
128

ANALOG OQUTPUT = REF_ x [%—1)

RF7 7U 45— 3V

MAX512 & MAXS13IE W s, FETORL 1 > BRERS L
CTBEDIF—PEENTITALEThIEESBEVED L
GaAs FETONA P XIUERT A2 &N TEE T, AEOD
AT, RFFC7OERIZ. DACABIUBY S35
hZNRAT7RBENFNTEICETET A ETHRATANETR
HbUELA, AEIZ. RE7LTOERIE. N1 PRXEE
FATILEBENCA TICTRETY, B5TIE. DACBA
5KSANEDVea 2 BDINT P X EHEEE L. DAC AL S
HABROVell 8DNA 7 XEHRBLTOHET

DAC AB JUBDH AR . BEFERIETC LS -7 1R
OVCODHBIZHEL TV ET, TOMOICALCE. /N5
TAXRPINEA A — FRIBPHYET,

Ny 7P ERTVWEVLDAC CiE. GND EVoBID X /X & 5
A. FNIEREFCICH W TEENZEETERIRET ¢ @HEDAC C
BIRATFLADA 7y T CORABICANET,

1 {John Wachsmann. “A High-Efficiency GaAs MMIC Power Amplifier for
1.9GHz PCS Applications,” Proceedings of the First Annual Wireless
Symposium, pp. 375, Penton Publishing, Jan. 1993.]
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MAX512/MAX513

(. NI, 8EY FBIELIZ DAC
U157 1—X 11

REFAB
REFC
DIN S
1 2] 12f 1
I
[ Y 3
DAC
LATCH DAC A B
TAiH
g DAC
- LATCH DACB P
58 B :>
2 [# 12
o DAC
Z LATCH ) oace D
== AMAXIAN
e § ﬁ J MAX512
5 MAX513
3
RESET Voo Vss GND

7 [}
0.22uF
Vss i =

* R IN 10k RANGE
** CONNECT PIN 8 TO GND

4. /A K—SHEE

Voo1 VD2

MAXLMN
NAX512 b Voo & Voe2
! MAX513 L= ouTe
DACB 2 L 001WF
L
\ B OUTA
DAC A * l— 0.05uF
=

ey TN T }_E>_| (_{:‘>—{ £ R

5. RF/34 7 XDl
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E&ittE. FUDI. 8EY MEBEH/IEDAC
U177 1—XfT

BE (5i) F v IHiER
PART TEMP.RANGE ___ PIN-PACKAGE 0UTC OUTB OUTA Vss GND
MAXS12EPD  -40°C to +85°C 14 Plastic DIP
MAX512ESD -40°C 1o +85°C 1450 ‘ Inlillsmmn v, A
MAX512MJD ____ -55°Cto +125°C___ 14 CERDIP T =
MAX513CPD 0°C to +70°C 14 Plastic DIP REFC
MAX513CSD 0°C to +70°C 1450 REFAB
MAX513C/D 0°C to +70°C Dice*
MAX513EPD  -40°C to +85°C 14 Plastic DIP
MAXGT3ESD _ -40°C to +85°C 1450 -
MAX513MJD __ 55°Cto +125°C____ 14 CERDIP 3.099mm)

* Contact factory for dice specifications.

Lour DIN TS

0.081"
(2.057mm)

TRANSISTOR COUNT: 1910
SUBSTRATE CONNECTED TO VpD

Nybor—=3
INCHES MILLIMETERS
*I [~ D1 DIM ™MiN_ | MAX | MIN | MAX
Al | 0015 - 0.38 -
A2 0125 [ 0150 [ 318 | 381
( A3 [ 0055 | 0.080 | 1.40 | 203
B [0016 | 0022 | 041 | 056
Bl | 0050 | 0085 | 127 | 165
7 0.765 67 | 19.43
' E ’ D1 | 0050 | 0.080 | 127 | 2.03
b o IR E [0300 | 0325 | 7.62 | 8.26
- - * E1 | 0240 | 0280 | 6.10 | 7.11
* i A3 e 0.100 BSC 2.54 BSC
A2 es | 0.300 BSC 7.62 BSC
A 1 * M m en | - 0.400 - 10.16
i ' L {0115 [ 0150 | 292 | 3.81
‘}T : Cle o 15* 0" 15"
4 ™ 21-330A
L aj a_ n
Y - N 14-PIN PLASTIC
c—» DUAL-IN-LINE
e - B1 S
€A PACKAGE
B eB_>
WV 712XV

CLSXVN/CLISXVIN
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MAX512/MAX513

it MU/, 8EY FERELTIBYDAC
SQUPN272 =T

Nyr=3({/sE)

oM INCHES MILLIMETERS
MIN MAX MIN MAX
A | 0.053 | 0.069 1.35 1.75
H H H H H H H A1 | 0.004 | 0.010 0.10 0.25
B | 0.014 | 0.019 0.35 0.49
T C 10007 | 0.010 0.19 0.25
E H D | 0337 | 0.344 8.55 8.75
E | 0150 | 0.157 3.80 4.00
i e 0.050 BSC 1.27 BSC
H | 0228 | 0.244 5.80 6.20
h [0.010 | 0.020 0.25 0.50
L | 0016 [ 0.050 0.40 1.27
o 0 g8 0 8"
21-331A

U S * hxas'ﬂ]«

A L

[Q 0.1271:::1 . 14-PIN PLASTIC

—-—|e|-— *BqAAt * — E J 7 SMALL-OUTLINE
L PACKAGE

ARZo( VRIS

JFIDNTPORREH] T o Fax e o

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circiut patent licenses are implied.
Maxim reserves the right to change the circuitry and specifications without notice at any time.

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