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ABSOLUTE MAXIMUM RATINGS

VEC IO GND ... -0.3V to +6V
OUT, FB, SHDN to GND ...-0.3Vto (Ve + 0.3V)
IN to GND (Note 1) oo VeLp to (Vee + 0.3V)
IN Short-Circuit Duration from -0.3V t0 VCLP .....cooovooiciin 1min
Output Short-Circuit Duration to Vcc or GND ... Continuous
Continuous Power Dissipation (Ta = +70°C)

6-Pin SOT23 (derate 8.7mW/°C above +70°C) ........... 695mwW

6-Pin SC70 (derate 3.1mW/°C above +70°C) ............. 245mW

Note 1: VcLp is the input clamp voltage as defined in the DC Electrical Characteristics table.

6-Pin uDFN (derate 3.6mW/°C above +70°C)

Operating Temperature Range
MAXA090E ..ot
MAXA090A ...t

Junction Temperature
Storage Temperature Range ...........
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.

DC ELECTRICAL CHARACTERISTICS

(Vce = 3.0V, VaND = 0V, Cin = 0.1pF from IN to GND, RL = infinity to GND, FB shorted to OUT, VSHDN = 3.0V, Ta = -40°C to +85°C
(MAX4090E), Ta = -40°C to +125°C (MAX4090A). Typical values are at Ta = +25°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Range Vce Guaranteed by PSRR 2.7 55 vV
Quiescent Supply Current Icc VIN = VoLp vee = 3V 65 10 mA
Vee =5V 6.5 10
Shutdown Supply Current ISHDN VSHDN = 0V 0.15 1 pA
Input Clamp Voltage VeLp Input referred 0.27 0.38 0.47 Vv
Input Voltage Range VIN Inferred from voltage gain (Note 3) VcLp 1.45 Vv
Input Bias Current IBIAS VIN = 1.45V 22.5 35 pA
Input Resistance VoLp + 0.5V < VN < VoLp + 1V 3 MQ
Voltage Gain Av RL = 150Q, 0.5V < V|N < 1.45V (Note 4) 1.9 2 2.1 VIV
Power-Supply Rejection Ratio PSRR 2.7V <Vce < 5.5V 60 80 dB
Output-Voltage High Swing VOH RL = 150Q to GND Ve =3V 255 27 %
Vce =5V 4.3 4.6
Output-Voltage Low Swing VoL RL = 150Q to GND VeLp 0.47 V
Sourcing, RL = 20Q to GND 45 85
Output Current lout — mA
Sinking, RL = 20Q to Vcc 40 85
Output Short-Circuit Current Isc OUT shorted to Vo or GND 110 mA
SHDN Logic-Low Threshold ViL Vce x 0.3 v
SHDN Logic-High Threshold ViH Vce x 0.7 v
SHDN Input Current IH 0.003 1 LA
AtDC 4
Shutdown Output Impedance Rour VSHDN = 0V At 3.58MHz or kQ
(Disabled) 4 43MHz 2
2 MNAXIW
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AC ELECTRICAL CHARACTERISTICS
(Vce = 3.0V, VGND = 0V, FB shorted to OUT, CiN = 0.1pF, Rin = 75Q to GND, RL = 150Q to GND, VSHDN = Vce, Ta = +25°C, unless

otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Small-Signal -3dB Bandwidth BWss Vout = 100mVp-p 55 MHz
Large-Signal -3dB Bandwidth BW|s VouT = 2Vp-p 45 MHz
Small-Signal 0.1dB Gain Flatness | BWp.1dBss | VouT = 100mVp-p 25 MHz
Large-Signal 0.1dB Gain Flatness | BWg.1dBLS | VoOUT = 2Vp-p 17 MHz
Slew Rate SR VouT = 2V step 275 V/us
Settling Time to 0.1% ts VouT = 2V step 25 ns
Power-Supply Rejection Ratio PSRR f = 100kHz 50 dB
Output Impedance Z0UT f = 5BMHz 25 Q

. ) . Vce =3V 1
Differential Gain DG NTSC %
Vce =5V 0.5
. . Vce =3V 0.8
Differential Phase DP NTSC Degrees
Vce =5V 0.5
Group Delay D/dT f = 3.58MHz or 4.43MHz 20 ns
Peak Signal to RMS Noise SNR VIN = 1Vp.p, 10MHz BW 65 dB
Droop CIN = 0.1pF (Note 4) 2 3 %
SHDN Enable Time foN \s/IeTnedvtCoLvPvi?h:nv% me fii\;i Xﬁége 250 ns
SO ) VIN=V + 1V, VSHDN = 0V, V
SHDN Disable Time 1OFF sg;ltled ’%Eelow H%Sg?t’:e outbutovLi)Tltage 50 ns

Note 2: All devices are 100% production tested at Ta = +25°C. Specifications over temperature limits are guaranteed by design.

Note 3: Voltage gain (Avy) is referenced to the clamp voltage, i.e., an input voltage of ViN = VcLp + VI would produce an output volt-
age of Vout = VcLp + Av x VI.

Note 4: Droop is guaranteed by the Input Bias Current specification.
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REEFRE

(Vce = 3.0V, GND = 0V, FB shorted to OUT, CjNy = 0.1pF, RN = 75Q to GND, R = 150Q to GND, SHDN = Vg, Ta = +25°C, unless
otherwise noted.)
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FREEREGRSE)
(Vce = 3.0V, GND = 0V, FB shorted to OUT, CjNy = 0.1pF, RN = 75Q to GND, R = 150Q to GND, SHDN = Vg, Ta = +25°C, unless
otherwise noted.)
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(Vce = 3.0V, GND = 0V, FB shorted to OUT, CiN = 0.1pF, RN = 759 to GND, Ri = 1509 to GND, SHDN = Vcc, Ta = +25°C, unless

otherwise noted.)

SMALL-SIGNAL PULSE RESPONSE

MAX4090 toc17
T T

DIFFERENTIAL GAIN AND PHASE

________________________ Y .
EE 10 g
V!N E % 0 e
25mV/div % 40
-2.0
0 1 2 3 4 5 6
1.0
Vour |- EE 05
50mV/div : % 2] 0
£ 95
: 10
10ns/div 0 1 2 3 4 5 6
i ¥ 55 B8 by M Ry g A 1 |
inF
SOT23/ = Ll Tch
scro | MDFN 1
> = VAKXV
1 ouT ;7‘7]'5:73 s
P GND SUR
IN
3 3 N | EFAAR -
R
EEEE. HFICTESET " i
4 1 Vce FELT, O 1uFDI T4 t
TS RICINANRZLET,
Sy NI, MAXA090%
5 5 SHDN BEH Y NI E—RIZTD
IZld. SHDONEO—ILTL S,
6 6 FB TA—FR1N 5, OUTICERL TS,

MAXI N



SIOFYITOSOTNE. 150nAS+y NI B,

3V/5V,. 6dBETA/NY 277

s
MAX4090id. >0 F v T oS TELUEREN
vy IO E— RIETIV/EVEITEDGABE 77
INY T 7T, NBIDSOT23HKUSC70/8y T —2T
RN I, MAX4090IE. T4 DTILAFIVAAS,
R=5TIDVDTL—V. T« & ILhLT—5, PDA,
EFAWEIEFTEE. R—5 TINT =L RATLELU
J=hNTYOAVEI-5RBEDR—FTIVETH
PTG —=23a v ICBNTDCHEETIS0QKRETO
RisDETAEEZERE T DL DI NTIET,
AN ST IHENDETHRFEAIBZED. MAX4090
ZDCHEEHN R SA/NELTERTEDLDICLET,

MAX4090132.7V~5.5VDOE—EBRTEEL. HE
BRIIDTNG.5MATT, BEH vV bIDE—R
IHEERZ 150nAICERL F9DT. MAX4090(3
BEED/NY T UREBDETFAT7 T ) r—2 3 ICRE
?3_0

MAX4090DANESIE. AT HEBLTTFIT47
U OFU TSV TERICACKEES N, ETTES
DREEHHIO0.38VICRESNE T, HHTO0.38VD
ISV TBREEMIFLENA DS, HANY T 7IZEKDT
ETFFESHIBIRINE T, 1c&xld. Viy=0.38VD
BE. Vour=0.38VTTd, V|y = 1.38VDIBE. Vout
=0.38V + (2 x 1V) = 2.38VC¥, #EREMICIE. Ve
= 3VDIRE. 2VOETAHAESH /N T 7 DER
AR HNBESHENTR AV ITDIEICBIIT,

vy IO VE—FR

MAX40903. /Ny T UBREN/R—5 TILT7 T4 —
AVRIEENDT Y YD E— R(lspprn = 150nA)
A TULET, SHDNIHFZ/\AICTDEHAN
1 x—J)Ibenzkx 9, SHDNigFF AT = > K(GND)IZ
BHEITDEHNRTsE—TILEN. MAX40901F
BEH VY MY E—RICBITLET,

PTVr—2 3 IEH

MAX4090D A B#EE

MAX4090DAAE. ABAVF oW oS TEx%
EZXFTTDT. ACIRETDREN DY T, MAX4090
3. ANTSVTHSA Y RIL—THRIBICES T 510
ICOTuFDREEZVEE LI T, BREICBELL
AV RI—TREZER Y H=HICIF. XTROEE
FRERF OLRINBEDOES I VIOV T U HE
ENET, BAT TV —2 305 EDNRREEHE
TOEMEY. EIMEEA I T U HDERBEICIL
BEd. BEFBERIESNE T, AT UTDEZE
RELTDE IS VTDF v TFvEENELS Y
9, O.5uFEDEIF VS T HEEEZB LS E &
BADTEITTIZE 0,

MAXIMN

Flo. BUNHEES BDI=DIC. POTAToV0F VT
IS0 TTE ANV TF YN BRIZEADA VE—
F2ZH100Q typ) A FCTHDRENH I FT. AT
WEIAVT Y RXURBIDTSQDANERE L URIENS
DB TORRIBICE DT, THICBEBICHIST DI &N
TEET, IV RIS TDANEBRANR+DEIZE.
MAX4090W'EIRT D2HENAHIE T ZDXDKE
E— FTMAX4090ZBfFS B NT<TZS 1,

MAX4090DBE7 1 V5 EDHA
FEAEDETAT T r—23 0 TlE. DACHSER
SNDETAHESIE. EBERHOMILTT YT T
JAXERRSEDDIC. BETAINIEZBEEL
9. MAX4090IFEERDCHEGSN/IcHA K5 A/NT.
ETFTESZRE T DICHOICBET 1LY DEICER
THIENTEFT, ETHADACHODERENE IS,
750~300QMEETT, MAX4090(d. REDENE
CTEEANAVE=F U Z(<100Q)aBEE L. BE
T 1 ILT &EMAX4090DRIICEH T DI5EE. FAlAE
AENDETT,

BRENLETAESDBEG. ETTEBRFEIISLZ
B6MHzT. S RXFTLDFA—/N—H>T) U TEREIS
2TMHzTY, B%. HEiEBW) OMHzDO—/XX 7 «
W%, BETAINGIERTDIENTEZT, 2D
IATIE. MAX4090EHICHER Y 29MHzD Y b AT
BB ZRF DICBBEE2REIRDZEER/NY—T—2R
O—/NRTAI) Y BRI DHEERMZHBLET
(H1&ER4),

2RDING—D—ZRO—INRT A VY- & BERE
1Q0Y —2/8fFA Y E—5 V2T 5. 1rad/sT
FRILSNI=2RD/ S —T— ZLPFOEBRODEEF 1
ISRLET,

TEORXEBLBE. LECEIMHZDAY b7 T BRE
AICEHET BN TEEY, Rold, BHAORY—2/
B A VE—5 U 2BOBYHELECHMES ., -3dB BW
HBIU2TMHZIZ BT 2 HEEDEIES RLTNET,
27TMHzTIE S £ Z20dBOEEN B Y . HBRHIICH >
TUVT ) A X ERESBETNET, MAX40901E
ZELUEBEICIZEANA VE—F VR EBREE L.,
TP OF A TEANA VE—5 Y A TIEBELNRRE
IS ET, 100Q&WAEHERT/R2ICIF L TIE.
RIRREER oD, DT AINFEAATL T Y
(CHEDBSE220Q~100QDEIFHEHR s (F1)HS
I/Z\g—t‘:a_o

1. 2RNF—J—ZRO=NXT1IVFD
ER{EEhi-1E

Rn1 = Rn2 (Q) Cn1 (F) Ln1 (H)

1 1.414 1.414

060V XVIN



MAX4090

SOFVITOSOTANE. 150nAS+y NI B,

3V/5V. 6dBETA/YY I 7

Cn

_ _ LnRL
- 2nfcRL

B 2nfc

M2(3. R1=R2=150QIC I DERHMICEZRL
9, OMHZTORRIIHELZ1.4dBTT . 27TMHZTD
BRIFHLZ20dBTY, K3IF. R1=R2=150QIZ
WIBDVINFN=XMoEZRLET,

SRDODNG—D—O0—INRATAIVFZIZKDRIRE
KW HEGEERE E K KRELEIEFROBRNDER
BEIE. SRDLPFZFERT DI ENTEET, K5
FIEIS. 2RDNY—D—ILPFDBEEBHK T,

F£31E. Trad/sD 1y S A TEREMB KU 3rad/sdD
FEIEEEE R A O/ EREIRNY—T—20—
INZTAIWEERLET, RAT. BRIV —R/ET
AVE—F U ZRADEYELECDESE., -3dB BWHLUD
2TMHZICB T D RERENDFAEE ZRLTNET, BHE
[F27MHzT40dBLAETY ., 6MHZz T3, ERIIRT =
R2 =150QIZ L TIdHLZ0.6dB (H5) &RV FT,

Vee
¢ {0 0)
1o
"
2-POLE RECONSTRUCTION LPF —
ToTTTTTTTTTTTTTT oo Ris C4 R3
VIDEO I : 1o 49%e 0fuf Vee 750 Vour
CURRENT  — — AAA— | N ouT ANA—CG
DAC ! ! MAXIMN
| ) ! MAX4090 —
| 1500 ___
! ; SHON B
! GND
Y S (0 J_—
1. 22RD/INT —TJ— X LPFEMAX4090DEAEH T
FREQUENCY RESPONSE
0 ™ b
-10 \
\ i1 Vi
500mV/div
20 \
_ \
= 30
3
B \ Vour
4 \ 1 s00mvdiv
50
-60 .
0.1 1 10 100 10us/div
FREQUENCY (MH?)
R2. EREICE M3. VILF/N—Z NEE
8 N AXI /W




&

SIOFYITOSOTNE. 150nAS+y NI B,

3V/5V,. 6dBETA/NY 277

3-POLE RECONSTRUCTION LPF

C3

1509 120pF 120pF 150Q

6.8pF |

| | |

I '

L1

VIDEO 4.7uH !
CURRENT p— Y Y g ,
DAC |
| ¢l c2_| i

Vee

9 {0 O)

L

"

Rs C4 B -
499Q  01uF Ve %0 Vour
——w out ANN—G
AKX
MAX4090 =
SHON FB
GND

Vee

M4. 3RD/NE —T—XLPFEMAX4090DFEAEHE

R2. RUFH=EE

R3. 3RDODNY—I7—20—NRT 1 IVF
DIEREEThIME

RiR2| o1 L1 Rig | 3dB |ATTENUATION
Q | en | W | @ | o, | AT20E Rn1 = Rn2
( (MHz) (dB) @ Cn1(F) | Cn2(F) | Cn3(F) | Lni(H)
75 330 18 0 8.7 20 1 0.923 0.923 0.06 1.846
150 150 39 | 50 9.0 20
200 120 47 | 50 9.3 22
300 82 82 | 100 | 87 20
®4. NUFHEE
ATTENUATION AT
R1=R2(Q) | C1(pF) C2 (pF) C3 (pF) L (uH) Ris (Q) 3dB BW (MHz) 27MHz (dB)
75 220 220 15.0 2.2 0 9.3 43
150 120 120 6.8 4.7 50 8.9 50
300 56 56 3.3 10.0 100 9.0 45
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RO/ T — DHERRSSUS Y RNY =T,

apan.maxim-ic.com/packages= S L T /EE0\, P, /W r—2O0— RIC

2ENDI+] [#] FIF-JIFROHSHIERRZRLIZEDTLLH U EEA, N T—DREI/NNYT—JZDEDICEATZEHDT

ROHST AR & IFBEHEAE <. HEICL DT/ Ny —2 - REBBEDZENHDRETRL TS0,

N =S5 4T Nyr—oa—K k%1 %> FNo.
6 SOT23 UBF-6 21-0058
6 uDFN L622-1 21-0164
6 SC70 X6SN-1 21-0077
el |
b t _.l
T :e "
o m
SEE NOTE S i i
EXAMPLE
ToOP MARK-Q\\\ /\ |
q’_ - H - I E
/. | _‘_
PIN1 — i
I.D. DOT L] L L] L1
(SEE NOTE &) |PIN #1 f

—DRAWING NOT TO SCALE-—

WVAXIVI

TITLE:

PACKAGE DOUTLINE, SOT 6L BODY

APPROVAL

DOCUMENT CONTROL NO.  |REV- 1/
2

21-0058 K
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NYVT—I(RE)
BHO/NT—CHEERBLVOS Y K/XY— (3. japan.maxim-ic.com/packages S LTS\ HH. /Ny r—20—RI(C
ZEND+]. [#]. F/IET-1FROHSHIEKRZR LI=EDT LA B FHA. /N T—REIS/ N YT —DFDEDICETSEDT
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NOTES: SYMBOL| MIN |NOMINAL | MAX
A 0.90 1.25 1.45
1. ALL DIMENSIONS ARE IN MILLIMETERS. Al 0.00 0.05 0.15
A2 0.90 1.10 1.30
/A\ FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN DATUM A &
LEAD SURFACE. o 035 | 040 050
C 0,08 0.15 0.20
3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL BURR. MOLD D 2.80 2.90 3.00
FLASH, PROTRUSION OR METAL BURR SHOULD NOT EXCEED 0.25mm. E 2.60 2.80 3.00
= 1.50 1.625 1.75
4, PACKAGE DUTLINE INCLUSIVE OF SOLDER PLATING. L 0.35 0.45 0.60
S, PIN 1 IS LOWER LEFT PIN WHEN READING TOP MARK FROM LEFT TO "i f'g’g ggg'
RIGHT, (SEE EXAMPLE TOP MARK) e : :
e 0,95 BSC.
6. PIN 1 LD. DOT IS 0.3mm @ MIN., LOCATED ABOVE PIN L, a oo [ 25 [ 10°
PKG CODES:
7. MEETS JEDEC MO178, VARIATION AB. Ub-1, U6-2, Ub-4, U6CN-2,
8, SOLDER THICKNESS MEASURED AT FLAT SECTION OF LEAD BETWEEN U6SN-1, U6F-6, U6FH-6

0.08mm AND 0.15mm FROM LEADTIP.
9. LEAD TO BE COPLANAR WITHIN 0.1mm,
10. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
11, MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
12, ALL DIMENSIONS APPLY TO BOTH LEADED (=> AND PbFREE (+) PKG,

CODES.
/W AXI1/VI
TITLE:
PACKAGE OUTLINE, SOT 6L BODY
APPROVAL DOCUMENT CONTROL NO. REV. 2
—DRAWING NOT TO SCALE— 21-0058 K /E
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&
| »—— =+ el el L :
T S
AAA 3
/ SOLDER A
AAA e |
E
PIN 1
/ I
% &
% ; ]
y 1 L1
\_P|N1 \_SAMPLE T A A
INDEX AREA MARKING
fe— (N/2-1)x &) ——
TOP_ VIEW SIDE VIEW BOTTOM VIEW
€ € _L
R s 1 R T
| o] T oesewrZa— T
SIDE VIEW A1 _f SECTION A—A EVEN TERMINAL ODD TERMINAL
N/
VidV/ Y. 4Vid4d
“TII-:’E,:ACKAGE OUTLINE,
6, 8, 10L uDFN, 2x2x0.80 mm
—DRAWING NOT TO SCALE- APPROVAL ME;T,]‘_%N;%OZ Ne- REE ! 5
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COMMON DIMENSIONS
SYMBOL MIN. NOM. MAX.

A 0.70 0.75 0.80

A1l 0.15 0.20 0.25

A2 0.020 0.025 0.035

D 1.95 2.00 2.05

1.95 2.00 2.05

L 0.30 0.40 0.50

L1 0.10 REF.
PACKAGE VARIATIONS
PKG. CODE N e b (N/2-1)xe
L622-1 6 0.65BSC | 0.30-0.05 | 1.30 REF.
L822-1 8 0.50 BSC | 0.25-0.05 | 1.50 REF.
L1022-1 10 0.40 BSC | 0.20-0.03 | 1.60 REF.

NOTES:

. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.

. COPLANARITY SHALL NOT EXCEED 0.08mm.

. WARPAGE SHALL NOT EXCEED 0.10mm.

PACKAGE LENGTH/PACKAGE WIDTH ARE CONSIDERED AS SPECIAL CHARACTERISTIC(S).

"N"” IS THE TOTAL NUMBER OF LEADS.

. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

8. ONLY 8L PACKAGE COMPLIES TO JEDEC MO0252.

9. ALL DIMENSIONS APPLY TO BOTH LEADED (—) AND PbFREE (+) /VI/JXI/VI
PACKAGE CODES.
TITLE:

PACKAGE OUTLINE,
6,8, 10L UDFN, 2x2x0.80 mm

APPROVAL NT CONTROL NO.  [REV. | o
—DRAWING NOT TO SCALE-— 21-0164 B |A

-

QP UN
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n
i
D 015 REF. 4
ks COMMON_DIMENSIONS S
3 SYMBOL | MIN | NOM | MAX 5
‘ z ‘ A 0.80 | 095 1.10
AL 0.00 0.07 0.10
A2 0.80 | 0.90 1.00
b 0.15 0.22 0.30
] [} [ c 0.10 0.14 0.8
MARKING — D 1.80 2.00 2.20
\ e 0.65 BSC.
HE | A | ¢ E 1.15 1.25 1.35
[ HE 1.80 2.20 2.40
L 026 | 034 0.46
,® L1 0.425 TYP.
— = = = Q1 010 [ 025 [ 040
INDICATOR J LJ \\ EE%'ES X6SN-1
T enh
*I I‘_b —I I-—c
NOTES!
1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. DIMENSIONS ARE INCLUSIVE OF PLATING.
3. DIMENSIONS ARE EXCLUSIVE OF MOLD FLASH & METAL BURR.
4, COPLANARITY 4 MILS. MAX.
FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN
DATUM “A“ AND LEAD SURFACE.
/6\ MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
| | | 7. LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY
BASIC DIMENSION “e”, £0.0S.
1 _l_ ‘ 8. ALL DIMENSIONS COMPLY TO JEDEC MO-203.
A2 | | 9. ALL DIMENSIONS APPLY TO BOTH LEADED (-> AND LEAD FREE (+
) I ‘ A PACKAGE CODES.
i VAKXV
Al
TITLE:
PACKAGE OUTLINE, 6L SC70
(APPROVAL [DOCUMENT CONTROL NO. REV. 1
—DRAWING NOT TO SCALE- 21-0077 G A
M AXI/V
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