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PART TEMP RANGE PIN-PACKAGE
MAX038CPP 0°C to +70°C 20 Plastic DIP
MAX038CWP 0°C to +70°C 2080
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ABSOLUTE MAXIMUM RATINGS

-0.3V to +6V Continuous Power Dissipation (TA = +70°C)
-0.3V to +6V Plastic DIP (derate 11.11mW/°C above +70°C) ......... 889mW
+0.3V to -6V SO (derate 10.00mW/°C above +70°C).....cccccceevrannenn 800mW
Pin Voltages CERDIP (derate 11.11mW/°C above +70°C)............... 889mW
IIN, FADJ, DADJ, PDO .......cccovennnn (V--0.3V) to (V+ + 0.3V) Operating Temperature Ranges
COSC .o +0.3VtoV MAXOSBC_ _ oo 0°C to +70°C
A0, A1, PDI, SYNC, REF. ..o -0.3Vto V+ Maximum Junction Temperature . ...........cccoceevvveenineen.. +150°C
GND to DGND Storage Temperature Range ............. -65°C to +150°C
Maximum Current into Any Pin ..o +50mA Lead Temperature (soldering, 10S) .....ccccoceeviviiiirnine. +300°C

OUT, REF Short-Circuit Duration to GND, V+, V- .................. 30s

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

(Circuit of Figure 1, GND = DgND = OV, V+ = DV+ = 5V, V- = -5V, VpapJy = VFaDJ = VpDI = Vppo = 0V, Cr = 100pF,
RIN = 25kQ R = 1k, CL = 20pF, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL CONDITIONS MIN TYP MAX | UNITS
FREQUENCY CHARACTERISTICS
Maximum Operating Frequency Fo CF < 15pF, IIN = 500pA 20.0 40.0 MHz
Frequency Programming N VFADJ = OV 2.50 750 A
Current VFADJ = -3V 1.25 375
IIN Offset Voltage VIN +1.0 +2.0 mV
Frequency Temperature AFo/°C VFADJ = OV 600 .
Coefficient Fol°C VFADJ = -3V 200 PPMYC
(AFofFo) |\ _ 5y, v+ = 4.75V to 5,25V £04  £2.00
Frequency Power-Supply AV+ >y
Rejection (AFo/Fo)
AV- V+ =5V, V- =-4.75V to -5.25V +0.2 +1.00

OUTPUT AMPLIFIER (applies to all waveforms)
Output Peak-to-Peak Symmetry VouTt +4 mV
Output Resistance Rout 0.1 0.2 Q
Output Short-Circuit Current louT Short circuit to GND 40 mA
SQUARE-WAVE OUTPUT (RL = 100Q)
Amplitude VouT 1.9 2.0 2.1 Vp-p
Rise Time R 10% to 90% 12 ns
Fall Time tF 90% to 10% 12 ns
Duty Cycle dc VpaDJ = 0V, dc = toN/t x 100% 47 50 53 %
TRIANGLE-WAVE OUTPUT (RL = 100Q)
Amplitude VouT 1.9 2.0 2.1 Vp-p
Nonlinearity Fo = 100kHz, 5% to 95% 0.5 %
Duty Cycle dc VpaDJ = OV (Note 1) 47 50 53 %
SINE-WAVE OUTPUT (RL = 100Q)

Vout 1.9 2.0 2.1 Vp-p
Total Harmonic Distortion THD CF = 1000pF, Fo = 100kHz 2.0 %

2 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, GND = DgND = OV, V+ = DV+ = 5V, V- = -5V, VpapJy = VFaDJ = VpDI = Vppo = 0V, Cr = 100pF,
RIN = 25kQ Rl = 1kQ, CL = 20pF, Ta = TmIN to TMAX, unless otherwise noted. Typical values are at Tp = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SYNC OUTPUT
Output Low Voltage VoL ISINK = 3.2mA 0.3 0.4 Vv
Output High Voltage VOH ISOURCE = 400pA 2.8 3.5 V
Rise Time tR 10% to 90%, RL = 3kQ, C| = 15pF 10 ns
Fall Time tF 90% to 10%, R = 3kQ, CL = 15pF 10 ns
Duty Cycle dcsyne 50 %
DUTY-CYCLE ADJUSTMENT (DADJ)
DADJ Input Current IDADY 190 250 320 pA
DADJ Voltage Range VDADJ +2.3 Vv
Duty-Cycle Adjustment Range dc -2.3V < VpaDJ = +2.3V 15 85 %
DADJ Nonlinearity dc/VFADY -2V = VpaDy = +2V 2 4 %
iﬂﬁngféﬂ Output Frequency FolVDADY | -2V < VDADy < +2V 25 48 %
ll\:/lrz:TeunrgyDADJ Modulating FDC 5 MHz
FREQUENCY ADJUSTMENT (FADJ)
FADJ Input Current IFADJ 190 250 320 pA
FADJ Voltage Range VFADJ +2.4 \
Frequency Sweep Range Fo -2.4V < VFaDJ = +2.4V +70 %
FM Nonlinearity with FADJ Fo/VFADJ | -2V = VFaDJ = +2V +0.2 %
Change in Duty Cycle with FADJ dc/VFaDJ -2V = VFADJ = +2V +2 %
ll\:/erELrPeunrgyFADJ Modulating Fe 5 MHz
VOLTAGE REFERENCE
Output Voltage VREF IREF =0 2.48 2.50 2.52 \
Temperature Coefficient VREr/°C 20 ppm/°C

) OmA =< IRgr = 4mA (source) 1 2

Load Regulation VREF/IREF ~1000A = IREF < OpA (sink) ] 2 mV/mA
Line Regulation VREF/V+ 4,75V = V+ < 5.25V (Note 2) 1 2 mV/V
LOGIC INPUTS (A0, A1, PDI)
Input Low Voltage VL 0.8 V
Input High Voltage ViH 2.4 V
Input Current (A0, A1) i, hH Vao, Va1 = VIL, VIH +5 pA
Input Current (PDI) i, e Vppl = VL, VIH +25 pA
POWER SUPPLY
Positive Supply Voltage V+ 4.75 5.25 \
SYNC Supply Voltage DV+ 4.75 5.25 \
Negative Supply Voltage \ -4.75 -5.25 \
Positive Supply Current I+ 35 45 mA
SYNC Supply Current IDV+ 1 2 mA
Negative Supply Current | 45 55 mA

8E0XVIN

Note 1: Guaranteed by duty-cycle test on square wave.
Note 2: VRgF is independent of V-.
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=S EIFIE
(Circuit of Figure 1, V+ = DV+ = 5V, V- = -5V, VpapJ = VFADJ
otherwise noted.)
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MAX038-09
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DUTY CYCLE vs. DADJ VOLTAGE
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EEESERMEGRE)
(Circuit of Figure 1, V+ = DV+ = 5V, V- = -5V, VpapJ = VFapJ = Vel = Vppo = 0V, RL = 1kQ/, CL = 20pF, Ta = +25°C, unless
otherwise noted.)

SINE WAVE THD vs. FREQUENCY SINE-WAVE OUTPUT (50Hz)

MAX038 toc01

THD (%)

100 1k 10k 100k M 10M
TOP: OUTPUT 50Hz = F

FREQUENCY (Hz) BOTTOM: SYNC
IIN = 50uA
Cp=1uF
SINE-WAVE OUTPUT (20MHz) TRIANGLE-WAVE OUTPUT (50Hz)
Sl 25

E

IIN = 400uA TOP: OUTPUT 50Hz = Fq
Cr = 20pF BOTTOM: SYNC
IiN=50uA
Cr=1uF
TRIANGLE-WAVE OUTPUT (20MHz) SQUARE-WAVE OUTPUT (50Hz)

lin = 400pA TOP: OUTPUT 50Hz = Fo
CF =20pF BOTTOM: SYNC

[N =50uA

Cr=1uF

MAXIN 5
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EEESERMEGRE)
(Circuit of Figure 1, V+ = DV+ = 5V, V- = -5V, VpapJ = VFapJ = Vel = Vppo = 0V, RL = 1kQ/, CL = 20pF, Ta = +25°C, unless
otherwise noted.)

SQUARE-WAVE OUTPUT (20MHz) FREQUENCY MODULATION USING FADJ
500w/ 10055

NIE L ARTIymreeiesnii g g g (L
n

pasasstnlid | \J [T IU binl

0.5V
ov
i -0.5V
IiN = 400uA TOP: OUTPUT
Cr = 20pF BOTTOM: FADJ
FREQUENCY MODULATION USING Iin FREQUENCY MODULATION USING Iin

TOP: OUTPUT TOP: QUTPUT
BOTTOM: Iy BOTTOM: Iy

PULSE-WIDTH MODULATION USING DADJ
120w

- SRR A W e e W . +1V

+2V

o
2V
N

TOP: SQUARE-WAVE OUT, 2Vp_p
BOTTOM: Vpapy, -2V to +2.3V
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EEESEREGERSE)
(Circuit of Figure 1, V+ = DV+ = 5V, V- = -5V, VpapJ = VFapJ = Vel = Vppo = 0V, RL = 1kQ/, CL = 20pF, Ta = +25°C, unless
otherwise noted.)

OUTPUT SPECTRUM, SINE WAVE OUTPUT SPECTRUM, SINE WAVE
(Fo = 11.5MHz) (Fo = 5.9kHz)
0 Rin = 15k (Vi = 2.5V), CF = 20pF, p 0 Rin = 51K (Viy = 25V), Cr = 0.01uF |
100 F Vpapy = 40mV, Vrapy = -3V z 10 VpapJ = 50mV, Vrapy = OV z
-20 -20
g -30 g -30
Z 40 Z 40
< 50 < 50
T -60 S -60
= E
< 70 | < .70
-80 M 1 -80 I i
-90 -90
-100 -100
0 10 20 30 40 50 60 70 80 90 100 0 5 10 15 20 25 30 35 40 45 50
FREQUENCY (MHz) FREQUENCY (kHz)
i ¥ 55 BR
s B KehE
1 REF 2.50VINY RF¥EwYTEREY 77 LV 2AEA
2,6,9, N
11 18 GND TR
3 A0 SRASRIRAS ; TTL/CMOS OV /X F T )L
4 Al SRFSEIRAS  TTL/CMOSO >V /XF T )L
5 COSC NI T R
7 DADJ TFA—TA A OIAEAN
8 FADJ BIREGEREAN
10 [IN BEREFIEBDERAN
12 PDO MIEREHE T, MIEREHAIMEESINEEE. GNDIZES.
13 PDI fIE®RE) 77 L2200 O AN, MEEREASMEFRINANSE. GNDIZES.
14 SYNC TTL/CMOSH G 1. DGNDH KLU DV+EDEBENEE, RNEA L —HICKUABRESE
EIEARTRE, RERDBEISA—T o DFFICLTLLES 0,
15 DGND TATOIINITZ R
16 DV+ T A ) +EVEBAN. SYNCHOKRERDIBEF -T2 DFEFICTDIENTEFEY,
17 V+ +BVERASD
19 ouT E0R. AR, =BKEEN
20 V- -5VEIBEAN

*SEDGNDIHFIFHECTEHRENT L \F Ao SEADECNDIHFERFDEL DIV MIIEHRL T LS. ISV RTL—2A
HRINET, (L1470 b EDEE] DIEZZR)
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3 4
___________________________________________________________ .
A
5 1 C0SC TRIANGLE _ 0 A I
1 ! 0SCILLATOR | OSCA SNE | SINE :
o/ u— 6 1 GND 0SCB SHAPER :
+— : :
— 1
: . TRIANGLE MU |
! SQUARE :
8 | FADJ OSCILLATOR > I
7 ) DADY CURRENT COMPARATOR !
T 4 GENERATOR > '
1 1
10 1IN | |
— NAXIMN |
| MAX038 !
RFg(RD : 84— “250uA :
! I
| 8 / SYNC ! 14
| L COMPARATOR > ;
1
11 REF 25V |
® < VOLTAGE !
hE | REFERENCE |
At =
! 1
12
T § 17 Vs PHASE > B :
20 1 V-

-5V ; .| DETECTOR B PDI ' 13
[ L291118 1 GND > < ;
| : |

1 1
J ! 1
- ! 1
: DGND DV+ !
""""""""""""""""""""" T
i
*
— = SIGNAL DIRECTION, NOT POLARITY = v
% = BYPASS CAPACITORS ARE 1uF CERAMIC OR 1yF ELECTROLYTIC IN PARALLEL WITH 1nF CERAMIC.
1. 7OV o547 05 LEEREEREE
Ex 3] ZEICEDTEMET DY A TT. =R, AT RERR

MAXO38IIBRDDAMITEBRRET. THZIAF A5

20MHzLA EDEREDEE T, EEADIEZR. =K.
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EELZT (M), FMEERIFINNANDEBRICEI DT
Bl = . £/=FADIJBXUDADINEIMENDEEIC
EDOTCERAINT T, [INNDERIS2UA~TS50pADEEEH
THZABET. EDCEDMBIZY L TH 21 LA EDERKREL
ERESTE T, +2.4VEFADJICENMNT 2 ERTMER
BII£70%Z1LFT (Vrapy = OV)o ZOFHEITHER
BHEEICT L CERTEZ T,

FA—TA YA TI(HEARENEDEBOES)IS.
+2.3VZEDADJICEIMT 52 EICED2T10%~90% D
gETCIO bO—-IILENE T, ZOBEIFEAREZIZ
EARE—FICHBFTLENOCEORMEBARAZZLSE
x99,
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ZELR2.5VI T 7 L ZBERERICEY. EER
mZafER LT, IIN. FADJ. DADJZBBICREIT DI
ENTEET, FRTVIIAA—FEINODEAN
N OREFICER T D ETHEENTRETT, FADJ
FIDADNII TSV RICIER I DI EEHHBET. 50%
DT A=T AT ATIVTRMERERZREL LT,

HABRMIEIO YT U CeDEICKREEFIL £, Crld
20MHzZ B2 DKM ERET DEERERIT DI EN
TZF9,

FRORBEFEEIE. 7o L —5YD=AR%E—EDIRED
BEAEFRICEIRLFET, =AK. AR, EXRA
TIWFTLOHICADEIN, 2OT7 KL XS4 A0,
AND3DDRFEDSOIEENEEIRT DA EHELE T,
HA7 > TE. BESIORBEMICBELZLS —ED
2Vpp FIV)ERELZFT,
CD=ZERIIMDF L —5ZREET2DICERREER
BERAFIRSYNCE.ZFEE T DO/ —FICHESN
9, SYNCERIIMI LBERKEFEHA. 74 2—
TINCTBZEETEET,

MANBERZ LI2EDOBRRNERT L —5 TES N,
IO22)—TORDAMBEHEBORRISESNE T,
L5 —FHDRAOMEEE A S (PDI)IEMAX038% 4458
A L—FICEREATET., NMEEEHAD(PDO)IZ
MAXO038% A A L —& ICEHI S D7/=0IZFADJIC
BEEERCEDERY/—ATY,

Bz DR
MAXO38IIES%H. SR, ZARDONThhEFRE
SEHTENTEET, TTL/CMOSOD Y o7 RL2Z

w7 (AO. ANIE. TORDESITEFEZERELET,
A0 A1 R
EROR
0 0 Yalid
0 =AR
X=&FE

BEASHDUBICERES WD TEIEXDZEN
TEET, UEZIF0.3usIATHIT O ENTEET
H BIERACHENTO.5uysD/hem b2 T b A
RBondd,

BREZAIVT
H DR

HAOBRRES. INFFISRNDER. COSCETS VR
BOdIVTFUoUBaE. BLUOFADNHFDEEICEL DT

MAXIMN

ARESNFE T, Vrap) = OVOBR. EXREHERE(F,)
lROATEZONET,

Fo (MHz) = N (WA) + CF (pF) (1]
TR ()13 -
to (US) = CF (pF) = lIN (LA) (2]

ZZT:
In = INISRNDER(2uUA~T50pA)
Cr = COSCEGNDE SISOV T
(20pF~100pALL L)
&I
0.5MHz = 100uA + 200pF
HKU
2us = 200pF + 100pA
BNBEFEEIEIN = 2UA~750pATELONE A, BE
MEEIS Iy = TOpuA~400pADEFDRFICEDONE T,
2UA~TS0pADEE AN DER L NIWIHERTE= I E A,
B EEHEERICIE. INZHIT00pAICEREL. BEH
BT UHEEZERL TS\, COERICEKY
BIODBREGRMMAEON, T1—Ta4 A UILDEA
ICEDEREHBOZILEBHT/NENEDHELONET,

VTS BEF20pF~100pFA EDEEZ EDH T A
TEEIH FBEBEIRFEEZRTDILICEDT
BMELTLEE L\, COSClIFEZDERFET S R
TL—2THEAGE 2D/ — RKNOABBEBSDHY T
2 0%&IMELTLIZE 0, 20MHZPA EDFIRA AT AE
TYH. REDEAIEMLE T, EEKRMBIRII.
COSCaVFTUHD) =T —UHIUHDEREICER
SNDBEICEODTERESNT T, BNIHBETOR
EUREENE. BE 1OuFMZNU EDOEBMEDI T 24
ICEDTERSNE T,

RBOBIL—T 7> T FL2mVUTOAL A T b
BETIINZREBISRFELET, IINRFERY—X
() FEIFERRN EBEIILBEVNT RS AT
NFI(REFHSIUVINNBDERICEWUESICINEREE
THIENTEEFT, IINn = VRer/RiN). BRI E
BEXZ=ERAY 255, BIREKHOXIIATOLESY
TY,

UUE

HHIII]

Fo (MHz) = V|y = [RIN X CF (pF)]  [3]
BXU
to (Ms) = CF(pF) x RIN + VIN [4]
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MAX038DER¥MN B LEEET (RN EBEY —2
(VinTHI S nai58. HAORKRBIEIEXDK DI,
VINEBEDBITY, ViN2ZtSEDZ &IZ&KDT
EIRBRHMEZRIT DI ENTEFT T, I=&EZIERNIC
10kQDIEMZE[EREL. VINE20mMVA'ST7.5VICR A —F
TDHIEICKDT, REBLARYMEREZB/DIENT
ZEFEI(ES375:1ET)o IND'2uUA~THOpADEF %
HMBFIDLDICRNZEBIRLTLKEE W, ZRBESD
—BBVBARMEFIRYT DI INOHIE 7 > TOEEEIE
2MHz (typ)T9,

INEEEOEBRENSEBRZMA TSI T8
DHYIVIRANELTHERTDZENTEZT,
INICEK D THDBERMIIHEDZTHOIDEEIC A
WET, VINDOVISE DL IZDNTIINOZZ—IZIND
77ty NEBEDOHIEMLET,

HARRBIS/NND =7y TEHI0OBE 50 E1%
A7V bEnFEd,

FADJAA
HABRREIIFADJIICE DTEHRSINTIA. 20D
FADJISERR TR G EREFIEHAIC. BEITHERML
MOV I —T7BICESSNTNET, —BEXRE
IEHRDRERE(F)NINICEDTERESNDE. FADIA
OVDAADEEICHRET DI EICEDTCEBICE bt
DTENTEZY, ZDBEIF-2.4V~+2.4VDEHET
Z{EABET. INICK > THABREIIFADIAOVDEF
DED 1.7~0.301F(F, +70%)ICB{LZEDZENT
TFET, BEEN+2AVEBADEARLENERE. B
BHECDNRET DI ENHUET,
HAOZEF D ODy (B TRIR)ABIEITELSEDDICHE
EESNDFADIDEEIE. RDKICKO>D>TEZONET,
VFADJ = -0.0343 x Dy [5]
Z ZCFADJDEE(VEap)IE. -2.4V~+2.4VDEH
T,
ER NEERZ TR0 ERE(F)ICERL I AN
VeaplEF oo DRE (%) EEREFRICHY . VEap)lS
To2FRIBVATRADOREIICIE LU TENEICEH
F9,
HOPDEIEEIIT I DFADIDEE L.
mRENF9d,
VFADJ = (Fo - Fx) =
ZZT
Fy = HABRE
Fo = VEap)h'OVESDEREX
BERRICHIBICIY 9 258
VFADJ = 3.43 X (tx - to) =+ tx (7]

RDHICEDT

(0.2915 x Fo) [6]

10

ZZT

tx = H7JHAME

to = VEAD D OVEFD B L
BEIZVEaD) D D D TSRS

Fx = Fox (1-[0.2915 x VFADJ]) [8]
HARS (te) (.

tx = to + (1

FADJO7Ood5309

FADJIIEREY — XL BDV-ND2500ADEERT
ERATCWNET, ZDV—RIBEART 2 THAT.
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