19-1459; Rev 2; 3/02

MAX104\3. 2.2GHzETOwERETCZFOJESD
FRERMBIENTTRELZPECLO /S F TILMD1Gsps.
sy hN7FOdF4 &)L /N—%(ADC) T,
VA AHIBBEDOSEGST-2/N R—5 O X CELE
SNEMAXT10413. eMEENZ Y Z/Rk—IL K(T/H)
TOTROTFADIAYHEB—DE/ Vv oF VTS
(CEBIELTINE T,

TIVINT — ABEEEHs 2. 2GHzEFERE (ZIALVRERT/H
3. BFMIEERETICEY . TAFANEREICBINT
SHEEEME Y M7 O E)ZREBLTNVET, =2
EZEINL—FREROT« I— REIEKICEKY.
FPIONATo—42R - A—RIS—(Y—FEA—%
INTIIVRISZIN—2)La— R)&ERL. 101650V 2
YA TINIDETIIS—E VD BNERTEREZ IR
LTWEd, IZ—IcLWUBOIILRIEEOZRT—IL
HANELEDMDADCERR Y . MAX10413 TS5 —
DREZHILSBICHIRENTIVFE T,
FFHFOTAASEENISS TILIT Y RABICERETESNT
B, AHDhEBEE&EHEIZ£250mMVTYd, T1T7ILEH
PECLOV/NFTILHEAREICEY ., 15771 —N
BRICKY., Fl-. HAhTF—s9vREEY T T
OOV IRED(ENIEERTD8:16FVILF T Lo
ZxCl\E 9, PECLEAIZ+3V~+EVEEDEED
BREETHECTCEDH. +3.3VXII+EVEED
HWEEAVNNFTIVTY, tOMAX104% 1 05—
J—T LT, EFVRATLY T VIREREN
SEBHODFANLREINTINET
MAX104m/ Xy —d25mmx 25mm. 1925+ D
TNV RZRZ—=/IN—=R—=)LT ) RF7 L4 (ESBGA™)
T9Y, BESEIIEERAOC~+70C)DEDOHBE
cSnThEd,

PIVg—23y
T4 % )VRF/IFE5018
AL NRFI DO IN=2373 0
=R T— Y INE
TATOHIAORA-T
SIrF—¥E
L—4—/VF—/ECM#Ezs
ATEREZS
EEBEREIET—5 2 — FORBICEHINTNET,

ESBGAIZAmMKor/Anamit DEIZET S,
M AXXI

INAKXI WV

+5V, 1Gsps. 8E'v FADC
2.2GHz S v o/Fh—I K72 7R

BE
& ZIEE © 1Gsps
& ZIND—7FOTJANFEE : 2.2GHz

& BHMEY b fiy = 5OOMHz(F 1+ X MEKE)IC
HWT7.50E

¢ INLEOUDNL : +0.25LSB

¢ 50QMESHT7FOTAN

& ANESEH : +250mV

& NE+2.5VEREN FF+ v TEEV I 7L VR
® SYFIEEBPECLT 1 OZIHAN

¢ EIS—L—b : 1Gspsic BT BERTEIKXEEIZ10-16
& BIRATRELB16TYIFTL oY

& REFVILFTL OBV UEY FAH(UEY M)
® NV —2 1 192IHFFMDESBGA

BE

PART TEMP. RANGE PIN-PACKAGE

MAX104CHC 0°C to +70°C 192 ESBGA

192iwmFDESBGA
A"=IEIHE VY NUYOR

TOP VIEW

" ooc INAXIMN

': ' MAX104

ESBGA

Maxim Integrated Products 1

AT7T—5 2 — MIEEH S NIABIEMaxim Integrated ProductsDARGREBRT —5 > — hZH#IERLIHDTY, BERRICKWVELDHERD
BUICDWTCIIEFZE WD NRE T, EREHNBOIERICITREMT—5 2 — M IZSRES0,

EBEY Y TIVRUBHIRT—9 >— FOAFEICIE. IFPLDKR—LR—2% ZFIBL EE 0\ http://japan.maxim-ic.com

VOEXVIN



MAX104

x5V, 1Gsps. 8 FADC

2.2GHz RSy 2/%— NV F7> 7A@

ABSOLUTE MAXIMUM RATINGS

VccA to GNDA -0.3V to +6V
VceD to GNDD -0.3V to +6V
Vcelto GNDIL........ -0.3V to +6V
VecOto GNDD ..o -0.3V to (VceD + 0.3V)
AUXENT, AUXEN2to GND ...........cove. -0.3Vto (VceD + 0.3V)
VEE O GNDI ..o -6V to +0.3V
Between GNDs -0.3V to +0.3V
VCCAtOVCCD oo -0.3V to +0.3V
VCCAOVCCl oo -0.3Vto +0.3V
PECL Digital Output Current..........ccccoooviiiiiiiiiiiece 50mA
REFIN to GNDR ...........cooovven ..-0.3V to (Vccl + 0.3V)
REFOUT CUIrent .....ocvooiioiiiiiiee +100pA to -5mA
ICONST, IPTATto GNDI .....ooooiiiiii -0.3Vto +1.0V
TTL/CMOS Control Inputs (DEMUXEN,

DIVSELECT) ..o -0.3V to (VceD + 0.3V)

RSTIN+, RSTIN- ..o -0.3V to (VccO + 0.3V)
VOSADJ Adjust INpUL ......ccoviiiiiiin -0.3V to (Vccl + 0.3V)
CLK+ to CLK- Voltage Difference...........cccccooceiiiiiiiiininnn +3V
CLK+, CLK-.o o (VEE - 0.3V) to (GNDD + 1V)
CLKCOM.....oiiiiiiiiiiiice (VEE - 0.3V) to (GNDD + 1V)
VIN+ to VIN- Voltage Difference.............ccccoooiiiiiiin. +2V
VIN+, VIN-10 GNDI ..o +2V

Continuous Power Dissipation (Ta = +70°C)
192-Contact ESBGA (derate 61mW/°C above +70°C)......4.88W
(with heatsink and 200 LFM airflow,
derate 106mW/°C above +70°C) ......cccovvviiiiiiiiiiiec 8.48W
Operating Temperature Range
MAXTO4CHC ..o
Operating Junction Temperature
Storage Temperature Range ........c..cccccoovornnnn,

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

(VccA = Veel = VeeD = +5.0V £5%, VEE = -5.0V £5%, VccO = +3.0V to VceD, REFIN connected to REFOUT, Ta = TMIN to TMAX,

unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
ACCURACY
Resolution RES 8 Bits
Integral Nonlinearity (Note 1) INL Ta = +25°C -0.5 +0.25 0.5 LSB
Differential Nonlinearity (Note 1) DNL Ta = +25°C -0.5 +0.25 0.5 LSB
Missing Codes No missing codes guaranteed None | Codes
ANALOG INPUTS
Full-Scale Input Range VFSR Note 1 475 500 525 mVp-p
Common-Mode Input Range Vewm Signal + offset w.r.t. GNDI +0.8 V
Input Resistance RIN VIN+ and VIN- to GNDI, Ta = +25°C 49 50 51 Q
gg:ftfilziz?tstance Temperature TCR 150 ppm/°C
VOS ADJUST CONTROL INPUT
Input Resistance (Note 2) Rvos 14 25 kQ
Input Vos Adjust Range VOSADJ = 0to 2.5V +4 +55 LSB
REFERENCE INPUT AND OUTPUT
Reference Output Voltage REFOUT | Driving REFIN input only 2.475 2.50 2.525 Vv
ng;ﬁ?l‘;‘z Output Load AREFOUT | 0 < ISOURCE < 2.5mA 5 mv
Reference Input Resistance RREF Referenced to GNDR 4 5 kQ
2 N AXIW
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DC ELECTRICAL CHARACTERISTICS (continued)

(VccA = Vel = VeeD = +5.0V £5%, VEE = -5.0V 5%, VccO = +3.0V to VceD, REFIN connected to REFOUT, Ta = TmIN to TMAX,

unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ’ SYMBOL ’ CONDITIONS MIN TYP MAX | UNITS
CLOCK INPUTS (Note 3)
Clock Input Resistance RcLk CLK+ and CLK-to CLKCOM, Ta = +25°C 48 50 52 Q
Icgwg:ftﬁ?zsnltstance Temperature TCr 150 opm/°C
TTL/CMOS CONTROL INPUTS (DEMUXEN, DIVSELECT)
High-Level Input Voltage ViH 2.0 \
Low-Level Input Voltage ViL 0.8 \
High-Level Input Current lH VIH = 2.4V 50 pA
Low-Level Input Current I ViL=0 -1 1 pA
DEMUX RESET INPUT (Note 4)
Digital Input High Voltage VIH -1.165 V
Digital Input Low Voltage ViL -1.475 vV
PECL DIGITAL OUTPUTS (Note 5)
Digital Output High Voltage VoH -1.025 -0.880 Y
Digital Output Low Voltage VoL -1.810 -1.620 \Y
POWER REQUIREMENTS
Positive Analog Supply Current IccA 480 780 mA
Positive Input Supply Current Iccl 108 150 mA
Negative Input Supply Current IEE -290 -210 mA
Digital Supply Current lccD 205 340 mA
Output Supply Current (Note 6) lccO 75 115 mA
Power Dissipation (Note 6) Ppiss 5.25 W
(C,\fg?er‘“%”'MOde Rejection Ralio | oMRR | VN = VIN- = £0.1V 40 68 dB
;Zf}g'\éﬁ,(;zvgr_swply Rejection | poppy | (Note 9) 40 73 dB
oo Foverourey | eon | (s © e o8
AXIMW 3
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AC ELECTRICAL CHARACTERISTICS

(VccA = Vel = VeeD = 5.0V, VEE = -5.0V, VccO = 3.3V, REFIN connected to REFOUT, fs = 1Gsps, fiN at -1dBFS, Ta = +25°C,
unless otherwise noted.)

PARAMETER ] SYMBOL ] CONDITIONS MIN TYP  MAX ] UNITS \
ANALOG INPUT

Analog Input Full-Power
Bandwidth BW.-3dB 22 GHz
Analog Input VSWR VSWR fiN = 500MHz 1.1:1 VIV
Transfer Curve Offset Vos VOSADJ control input open -2 0 +2 LSB
DYNAMIC SPECIFICATIONS
Differential 7.52
ENOB1000 | fin = 1T000MHz -
Single-ended 7.40
i i Differential 7.2 7.55
Effective Number of Bits ENOBsoo | fin = 500MHz . Bits
(Note 11) Single-ended 7.49
Differential 7.4 7.74
ENOB125 | fiN = 125MHz -
Single-ended 7.73
SNR ¢ 1000MH Differential 46.4
= z
1000 | N Single-ended 46.4
i -to-Noi i Differential 44.2 47.0
Signal-to NO'ISG Ratio SNRs00 fin = 500MHz : dB
(No Harmonics) Single-ended 471
Differential 45.4 47.4
SNR125 fiN = 125MHz -
Single-ended 47 .4
THD ¢ 1000MH Differential -52.6
= z
1000 N Single-ended -49.6
ic Di i Differential -52.5 -50
Total Harmonic Distortion THDs00 fi = 500MHz . dB
(Note 12) Single-ended -51.3
Differential -66.2 -61
THD125 fIN = 125MHz -
Single-ended -67.4
Differential 52.8
SFDR1000 | fiN = 1000MHz -
Single-ended 52.5
) ) Differential 50 52.3
Spurious-Free Dynamic Range SFDRsoo | fin = 500MHz - dB
Single-ended 52.3
Differential 62 68.9
SFDR125 fiN = 125MHz -
Single-ended 69.5
Differential 46.0
SINAD1000 | fiN = 1T000MHz -
Single-ended 46.3
i -to-Noi i Differential 441 46.2
Sl.gnal .to Noise Ratio and SINADs0o | fiN = 500MHz . dB
Distortion Single-ended 45.9
Differential 45.3 47.3
SINAD125 | fiIN = 125MHz y
Single-ended 47.3
Two-Tone Intermodulation IMD fing = 124MHz, fine = 126MHz, -57.7 dB
at -7dB below full-scale

4 MAXI N
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AC ELECTRICAL CHARACTERISTICS (continued)

(VccA = Vecl = VeeD = +5.0V, VEE = -5.0V, VccO = +3.3V, REFIN connected to REFOUT, fs = 1Gsps, fiN at -1dBFS, Ta = +25°C,
unless otherwise noted.)

PARAMETER ’ SYMBOL ’ CONDITIONS MIN TYP MAX | UNITS
TIMING CHARACTERISTICS
Maximum Sample Rate fMAX 1 Gsps
Clock Pulse Width Low tPWL Figure 17 0.45 ns
Clock Pulse Width High tPWH Figure 17 0.45 5 ns
Aperture Delay tAD Figure 4 100 ps
Aperture Jitter taJ Figure 4 <0.5 ps
Reset Input Data Setup Time .
(Note 13) tsu Figure 15 0 ps
Reset Input Data Hold Time .
(Note 13) tHD Figure 15 0 ps
CLK to DREADY Propagation .
Delay tPD1 Figure 17 2.2 ns
DREADY to DATA Propagation .
Delay (Note 14) tPD2 Figure 17 -50 150 350 ps
DATA Rise Time tRDATA | 20% to 80%, CL = 3pF 420 ps
DATA Fall Time tFDATA | 20% to 80%, CL = 3pF 360 ps
DREADY Rise Time tRDREADY | 20% to 80%, CL = 3pF 220 ps
DREADY Fall Time tFDREADY | 20% to 80%, CL = 3pF 180 ps

i ineli DIV1, DIV2 modes 7.5
Primary Port Pipeline tPDP Figures 6, 7, 8 Clock
Delay DIV4 mode 75 Cycles
ili iveli DIV1, DIV2 modes 8.5

Auxiliary Port Pipeline tPDA Figures 6, 7, 8 Clock
Delay DIV4 mode 9.5 Cycles

Note 1: Static linearity parameters are computed from a “best-fit” straight line through the code transition points. The full-scale
range (FSR) is defined as 256 x slope of the line.

Note 2: The offset control input is a self-biased voltage divider from the internal +2.5V reference voltage. The nominal open-circuit
voltage is +1.25V. It may be driven from an external potentiometer connected between REFOUT and GNDI.

Note 3: The clock input’s termination voltage can be operated between -2.0V and GNDI. Observe the absolute maximum ratings
on the CLK+ and CLK- inputs.

Note 4: Input logic levels are measured with respect to the VccO power-supply voltage.

Note 5: All PECL digital outputs are loaded with 5022 to VccO - 2.0V. Measurements are made with respect to the VccO power-
supply voltage.

Note 6: The current in the VccO power supply does not include the current in the digital output’s emitter followers, which is a func-
tion of the load resistance and the V1T termination voltage.

Note 7: Common-Mode Rejection Ratio is defined as the ratio of the change in the transfer-curve offset voltage to the change in
the common-mode voltage, expressed in dB.

Note 8: Power-Supply Rejection Ratio is defined as the ratio of the change in the transfer-curve offset voltage to the change in
power-supply voltage, expressed in dB.

Note 9: Measured with the positive supplies tied to the same potential; VccA = VeceD = Vecl. Ve varies from +4.75V to +5.25V.

Note 10: VEE varies from -5.25V to -4.75V.

MAXIN 5
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Note 11: Effective Number of Bits (ENOB) are computed from a curve fit referenced to the theoretical full-scale range.

Note 12: Total Harmonic Distortion (THD) is computed from the first five harmonics.

Note 13: Guaranteed by design with a reset pulse one clock period long or greater.

Note 14: Guaranteed by design. The DREADY to DATA propagation delay is measured from the 50% point on the rising edge of the
DREADY signal (when the output data changes) to the 50% point on a data output bit. This places the falling edge of the
DREADY signal in the middle of the data output valid window, within the differences between the DREADY and DATA rise
and fall times, which gives maximum setup and hold time for latching external data latches.

IRESEIFIE
(VccA = Vel = VeeD = +5V, VEE = -5V, VecO = +3.3V, REFIN connected to REFOUT, fs = 1Gsps, Ta = +25°C, unless otherwise
noted.)

EFFECTIVE NUMBER OF BITS EFFECTIVE NUMBER OF BITS
vs. ANALOG INPUT FREQUENCY vs. ANALOG INPUT FREQUENCY SIGNAL-TO-NOISE + DISTORTION
(SINGLE-ENDED ANALOG INPUT DRIVE) (DIFFERENTIAL ANALOG INPUT DRIVE) vs. ANALOG INPUT FREQUENCY
8.00 5 8.00 o 55 3
NN LT |2 SINGLE-ENDED ANALOG INPUT DRIVE |2
120BFS [ -120BFS |5 2
7.75 = 7.75 =] 50 =
RS N6 FS ABFS
750 LI 750 W ‘ ‘ ‘ L |l
2 108 FS g Jil S % ot T
S 725 - 2 0B FS 5 - \,
2 3 =
& = @40
7.00 7.00 12dB FS
N
6.75 675 35
6.50 6,50 30
10 100 1000 1250 10 100 1000 1250 10 100 1000 10,000
ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz)
SIGNAL-TO-NOISE RATIO SIGNAL-TO-NOISE RATIO
SIGNAL-TO-NOISE + DISTORTION vs. ANALOG INPUT FREQUENCY vs. ANALOG INPUT FREQUENCY
vs. ANALOG INPUT FREQUENCY (SINGLE-ENDED ANALOG INPUT DRIVE) (DIFFERENTIAL ANALOG INPUT DRIVE)
- 50 - 50 o
» DIFFERENTIAL ANALOG INPUT DRIVE [2 B ES : . g
50 ‘ 2 16 T 4 TE
-1dBFS N
‘ ‘ ‘ U -6dB FS -6dB FS
= 45 —r A\ — & _ 42 =mn
= 60BFS \ 5 g iy
= (o= o
B 5 z
40 38 -12dB FS 38 -12dBFS
-124BFS iy
35 34 34
30 30 30
10 100 1000 10,000 10 100 1000 1250 10 100 1000 1250
ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz)

6 MAXIMV




+5V, 1Gsps. 8E'v FADC
2.2GHz S v o/Zh—I K72 7R

FREEREGRE)
(VccA = Veel = VeeD = 45V, VEE = -5V, VocO = +3.3V, REFIN connected to REFOUT, fs = 1Gsps, Ta = +25°C, unless otherwise
noted.)

SPURIOUS-FREE DYNAMIC RANGE SPURIOUS-FREE DYNAMIC RANGE EFFECTIVE NUMBER OF BITS
vs. ANALOG INPUT FREQUENCY vs. ANALOG INPUT FREQUENCY vs. CLOCK FREQUENCY
(SINGLE-ENDED ANALOG INPUT DRIVE) (DIFFERENTIAL ANALOG INPUT DRIVE) (fin = 125MHz, -1dB FS)
80 | g 80 - 8.00 -
-1dBFS g ] z z
— || z 1dBFS z 775 e
70 ‘ ~ 70 [ N
-6dB FS -6dBFS \ -
v\‘~ ‘ T ’
g 60 [ -12dBFS i~y g 00 [-128Fs \\ e z
é Y\_— ::\ 5 \\-“-\ 2 7.25
@ 50 \\ & 50 =N =
7.00
40 40 6.75
30 30 6.50
10 100 1000 1250 10 100 1000 1250 100 1000
ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) CLOCK FREQUENCY (MHz)
EFFECTIVE NUMBER OF BITS EFFECTIVE NUMBER OF BITS
vs. CLOCK POWER vs. Vel = VecA = VeeD
(fin = 125MHz, -1dB FS) (fin = 125MHz, -1dB FS)
8.00 T T T T T T & 8.00 2
DIFFERENTIAL CLOCK DRIVE 2 :
7.75 | ‘ g 775 S
750" ™ SINGLE-ENDED CLOCK DRIVE z
= e
2 725 @ 725
g =
=700 7.00
6.75 6.75
6.50 6.50
42-10-8 6 420 2 4 6 8 10 450 470 490 510 530 550
CLOCK POWER (dBm) PER SIDE Vee (V)
SPURIOUS-FREE DYNAMIC RANGE
EFFECTIVE NUMBER OF BITS vs. Vg vs. CLOCK POWER
(fin = 125MHz, -1dB FS) (fin = 125MHz, -1dB FS)
8.00 = 75 o
L]
775 = . SINGLE-ENDED CLOCK DRIVE g
69 T T T T T T T ‘
_ 180 _ ™ DIFFERENTIAL CLOCK DRIVE TN
_g o 67
& s N
= 7.25 = 65
= S g
7.00 61
6.75 5
57
6.50 55
550 -530 -510 490 -470 -450 12108 -6 42 0 2 4 6 8 10
Vee (V) CLOCK POWER (dBm) PER SIDE
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REMEREGRSE)
(VccA = Veel = VeeD = 45V, VEE = -5V, VocO = +3.3V, REFIN connected to REFOUT, fs = 1Gsps, Ta = +25°C, unless otherwise
noted.)

SPURIOUS-FREE DYNAMIC RANGE

SFDR (dB)

AMPLITUDE (dB)

vs. Vel = VgcA = VgD SPURIOUS-FREE DYNAMIC RANGE vs. VEg FFT PLOT
(fin = 125MHz, -1dB FS) (fin = 125MHz, -1dB FS) (fin = 125.8545MHz, RECORD LENGTH 8192)
75 e £ = 0 T T 2
” 2 ” 2 ENOB=7.75BITS |2
2 E SNR = 47.4dB z
73 73 256 THD=-662dB
7 » SFDR = 70.3dB
g
7 Sy g 71 o 512
oD
70 —y = 70 T =
69 — S T S 78
\\ =
68 — 68
67 67 1024 [T i
66 66
65 65 -128.0
450 470 490 510 530 550 550 530 510 490 -470  -450 0 100 200 300 400 500
Ve (V) Vee (V) ANALOG INPUT FREQUENCY (MHz)
TWO-TONE INTERMODULATION
FFT PLOT FFT PLOT FFT PLOT (fiN1 = 124MHz, fin2 = 126MHz,
(fin = 494.5068MHz, RECORD LENGTH 8192) (fin = 1005.0049MHz, RECORD LENGTH 8192) 7dB BELOW FULL-SCALE, RECORD LENGTH 8192)
0 T T 2 0 T T g 0 5
ENOB=7.51BITS |2 ENOB=7.51BITS |g H
SNR = 46.84B z SNR = 46.3dB Z \ g
256 THD=-5190B - 256 THD=-52.84B 256 - e
SFDR=52.1dB SFDR =53.7dB
) = fint
512 . I 512
()
-
768 = 768
<
-102.4 1 ‘ i ‘ i r -102.4 { S | i llx \i il "1|
-128.0 -128.0 -128.0
0 100 200 300 400 500 0 100 200 300 400 500 0 100 200 300 400 500
ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz)
INTEGRAL NONLINEARITY
ANALOG INPUT BANDWIDTH ANALOG INPUT BANDWIDTH vs. OUTPUT CODE
-6dB BELOW FULL-SCALE FULL-POWER (LOW-FREQUENCY SERVO LOOP DATA)
5 o 0 g 05 =
6 = 1 —_— : 03 =
=) \\ @ \\ 0.2
S N\ o 2 \ = 01 x :1
o
- N E N =, gy
= g . = ™ !
s 8 \ = 3 0.1 i
\ \ 02
9 -4 03
SMALL-SIGNAL BANDWIDTH = 2.4GHz FULL-POWER BANDWIDTH = 2.26Hz -04
10 5 -0.
500 1500 2500 500 1500 2500 0 32 64 95 128 160 192 224 256
ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) OUTPUT CODE
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REEEREMEE)

(VccA = Veel = VeeD = 45V, VEE = -5V, VocO = +3.3V, REFIN connected to REFOUT, fs = 1Gsps, Ta = +25°C, unless otherwise

noted.)
DIFFERENTIAL NONLINEARITY

vs. OUTPUT CODE DREADY RISE/FALL TIME,
(LOW-FREQUENCY SERVO LOOP DATA) DATA OUTPUT RISE/FALL TIME VSWR vs. ANALOG INPUT FREQUENCY
05 ; —— 2 15 .
04 £ : :
03 *  DREADY 14 -
0.2 (200mV/div)
= 0 < 13
%] < A~
= O I L \
= ‘
S o1 | ‘ | 12 /
| l : / \
02 DATA | )
03 (200mV/div) 11 7 \/ﬁ A
04
05 —_— 1.0
0 32 64 96 128 160 192 224 256 500ps/div 0 500 1000 1500 2000 2500
OUTPUT CODE ANALOG INPUT FREQUENCY (MHz)
TOTAL HARMONIC DISTORTION
TOTAL HARMONIC DISTORTION vs. Ve vs. Veel = VeeA = VeeD
(fin = 125MHz, -1dB FS) (fin = 125MHz, -1dB FS)
-60 % -60 .
-61 z 61 2
62 62 -
-63 63
= -64 = -64
2 65 g 65
-66 — -66 —
67 ~—_ 67 g
-68 ] -68 —
-69 69 L1
70 -70
550 530 -510 490 -470  -450 450 470 490 510 530 550
Vee (V) Vee (V)
i 5 AR
tmF e # BE
A1-A4, AB, A7, B1,B2, C1, C2, D1, D2, s e . N oo e as .
D3. G1 H1 J2 J3 K1-K3. L2. L3 M1 GNDI FFOTISV R, THZ . o0 vonE. N REvwy
YN1’T2 ]TS’U1YV1 V2’W1’—W;1 ' 77RO T7 LR T7 TR,
7FOTEREESY), TH7ZV T, 20V INE. N RFEvy S
A, B5, G5, H2, H3, M2, M3, US, V5, W5 veel DI7LYARO) T 7 LU A7 IICEREMELET,
A8, B8, C8, U6, V6, W6 GNDA FHAgIZ R, AVINL—5 T LA H,
A9, B9, C9, U7, V7, W7 VccA TFOUBREEHLY), 7FOJAVNL—ITLAICBREHRELET,

A10, E17, F2, P3, R17, R18 TESTPOINT (T.P.)

TRAMRAU b~ BRELUBNWTTE,

A11,B11, B16, B17, C11, C16, U9, U17,

P19, T19, U19, V19, W10-W19

V9, V17, V18, W9 GNDD FATHINITSR
A12-A19, B19, C19, D19, E19, F19,
G19, H19, J19, K19, L19, M19, N19, VecO PECLEEEF (+3V~+5V)
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i FERAA(REE)
T £ 01 g
B3, B4, C3, C4, E3, F3, G2, G3, N2, N3, Ve 7TOTBREEC), TH7V T, J0Y I0E. /X REv T
U2, U3, U4, V3, V4 DI7LYRARO) 77 LY AP IICEREMELET,
B6, B7 GNDR D277 >2RTZ2 R, GNDIUCEHRTDRENH U E T,
P10 B1e eI e VeeD | T4 S5 LBRBEHSY)

B12 PO+ FEAHF—5E Y FO(LSB)

B13 A0+ HEhHAT—5Ew hO(LSB)

B14 P1+ FHAT—FEY M

B15 Al+ WA T—5EY M

Cé6 REFIN 772N

c7 REFOUT U7 YRR

c12 PO- > TIAEYEHAT—HE Y FO(LSB)

C13 AO- AT AVE )@ HTF—5E Y ~O(LSB)

C14 P1- AVTIAVGI)ERAT—HE Y M

C15 Al- AT IAVZ)@EEDT—5EY M
TTL/CMOSFVILF T L O B EBEIRA S

D17 DIVSELECT 11572 A=23DIVAE—R
0:FVILF /L YIZDN2E— R

D18 AUXEN2 }g%%f%%f“@é_t;@f@{;g:%ﬁﬁ{ﬁ%é N9, GNDDIZ

E1 ICONST FUTLRERAETZANRA Y b [FUTTRENE]DBEESR,

E2 IPTAT FUTLRERAETZANRA Y b [FUTTRENE]DBESR,
TTL/CMOSFVILF T L o4 A 2 — T JLFIE

E18 DEMUXEN 1 FYNFILIOYEAR—TI
0: FYIFTLoYETF -7

F1 VOSADJ Ty MREAD

F17 p2- ATV AVEGYERAT—EEY K2

F18 P2+ FHAT—YEY 2

G17 A2- AVTIAG BB T—5E Y k2

G18 A2+ WA T—yEY b2

H17 P3- AVTIAVG)EREAT—HEY 3

H18 P3+ FHAOAT—FEY K3
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+5V, 1Gsps. 8E'v FADC
2.2GHz RSy 2/Fxi—NV P> 7R

i FERBA (FE &)
hF & % &E
J1 VIN- EEANEBE()
J17 A3- AT AV @A T—5E Y b3
J18 A3+ HWEhHEHT—5EY 3
K17 DREADY- AVTIAVEGYF—=EF LT o0Y D
K18 DREADY+ F=ILTFsoOvY
L1 VIN+ EEANBEH)
L17 P4- AVTUAVEZEEANT—FEY M
L18 P4+ FEHT—HYEY M
M17 A4- AT AVZ @B ATF—5EY b
M18 Ad+ HWEhHHT—5EY MM
N17 P5- AVTYAVEZ)ERNTF—FEY 5
N18 P5+ FHEHT—HEY KD
P1 CLK- AVTYUAVEYHS T 000y AN
P2 TESTPOINT (T.P.) | 2242 MIGNDITEHRT DREN DY ET,
P17 A5- AT AV @B ATF—5E Y ~b
P18 A5+ HWEHHT—5EY KB
R1, R2, R3 CLKCOM 50Q0 0 VIHNIE) 5 —>
R19 AUXEN }/gcﬁ%%%ﬁfjc\:{jé_tﬁjﬁgfi—i t}f%iﬁb%ﬁiﬁééhi% GNDDIZ
T1 CLK+ YT To0 YO AN
uto RSTIN- AVTY AV YPECLTEVYILF T Lo Uty MAS
U1t RSTOUT- AT A YPECLY 2y b
u12 OR- AV TYAVEZPECLA—/N—L U TEY b
u13 A7- > TIAE Y FEBEHT—5EY F7(MSB)
Ut4 P7- AVTIAVEZ)EHEAT—HE Y RT(MSB)
uts AB- AVTY AV HEEBIR DT —5EY N6
u1e P6- AVTIAVEZ)EHAT—FE Y I6
V10 RSTIN+ PECLTZVILF Lot Uty hAA
V11 RSTOUT+ PECLU v M
V12 OR+ PECLA—/N—L>ZEwY b
V13 A7+ wWEEAT—5EY h7T(MSB)
V14 P7+ THAF—FEY h7(MSB)
V15 AB+ BN T—5EY M6
V16 P6+ FENTF—HEY N6

MAXIM 1
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MAX104

x5V, 1Gsps. 8 FADC

2.2GHz RSy O/%— NV FF7 > 7R

REF REF
ouT N REFERENCE
sanDeap T +2..5v AMPLIFIER
REFERENCE
o MAXIM DIFFERENTIAL
VosAD) B—————— GNDR Y MAX104 DIFFERENTIAL
¥ BIAS CURRENTS OVERFANGE
— BIT ——» OR
GNDI A 2
50Q |
+>0__ T/H AMPLIFIER AUXILIARY
VIN -
* > 8-BIT 2 OATAPORT [ AO-AT
VIN- /< FLASH ADC | 16
50Q 16 PRIMARY
DATAPORT | 7 > Po-p7
G DA!TA
CLK+ A A READY CLOCK :2 DREADY
LOGIC
500 CLOCK
DRIVER
CLKCOM DEMUX
ADC CLOCK
S 5 CLOCK DRIVER
CLK- DRIVER Y DRIVER ,
\/
DELAYED
RSTIN+  B—————1  RESETINPUT RESET RESET DEMUX DEMUX
> > CLOCK > < RSTOUT
DUAL LATCH PIPELINE
RSTN- —— O GENERATOR RESETOUTPUT | 7

Y

DEMUXEN DIVSELECT

M1, @7 7023205147 I5 A

EES 0
MAX10413. WE SV 2/R—IL RA/MH) 7> TRO
EZHPECLOVNNFTIVHAMDEE Y h1Gsps
J7ovia - 7rad74 o)Ay /=5 (ADC) T,
AADC(HN)IS. REEEBBEY M TF A DA PRV
AZ—2R”BIVA—FRBEREFERATD I EICLKY.
BELEREZ101600 VoY AT)LTIITS—ITH A,
LAE1LSB(max) 2B 22 I o—h4E L FtH A

B8 16ENTVILTF T L oYL, BHhT—IRE
EHUT) 000V OREBDEDICKRT DI &I
. AERADA VY T — 2Bl TINET,
COFVINFTLOFIIAEMB Y hNgENDERF DT
WBzH. EEOMAX104DY A LA —1)—TIC
SOTCESIIFENEMT TV IREARIBLFE I,

12

1Gsps7 Oy I TEHELIIFBE. MAX1041377F707
ANERES500MHzZICENWTIREBE Y ME(ENOB)
75U EZERMLF T, MAX104D 7O T ANITES
XTI RBICEEtSNTHY . TIVZAT—Ib
AN&EEITL250mMVELODTNE T, =51, FADC
(F+2. 5VERBE/NY RFvy T T7 LV 2ENEL T
W&, BEICICUT, ABBU T 7LV RXZERATD
ZEEFBETY,

B FRE

MAX104D 7= v aXIINZLILEEIE, 2TOD
— MR ERBILADCEET DR TRERW\VILFE Y
ZAERHELET, ORIV IBEDHED
3. BFNESUHEI /NN —F%ETTY, 7oV
AVN—=FRUOTIVZAN)—LO2yop a2 /INL—%

MAXI N




+5V, 1Gsps, 8 FADC
2.2GHz 5 /ﬁ/il'—/la FP> 2R

EAZNZLILBEY bO—RICEBL., ZD/NAF 1)
I—R&EFT23 D8 16FVILFILOHICED &
¥, JIT. ERUMBIR— I, R—bHELURK
500Msps& TORE(MAXT104D TV ILF T LoHED
HEICHRE) CPECLAY NN FINDT—5 & H AL E T,

F2ICEBRN L mERRZERLE T,

N&ERSYO/R—IVEPT

ZNIEETOADCICDWWTHBLTIWET A, Eiadh
ICATGRIEARBRICE(NTDE. BYME Y M4(ENOB)
ROESHMELESNR)DEFEABIELFT, MAX104
DARBILSE(2.2GH)T/H7 > T3 Z DELE R L.
ENOBMEEZZE L <BRETD/-H. SZBRERETHRE
7O F—YDERERIRERIETELY,

TIH7 > TEANESE/NNY T 7 L. TILRT—IES
ANEEE L T250mVESZIFFITE Y, T/HZ TS
ZEBOQANRIBULEAESNTIN\D=H, 1 E—
FUOANBEINZA = FERLTMAX1041C14 %
TI—2LPI<AEDTINET, K3IZ. MAX104MD
AEBDT/HT > TE DB ERREZRL £,
TIN—F Vg, BEROD VY (XIIKEEME) T, &
OAUN—=FDPIMEEICHE T D/INTA—FTY, HFIC
TIN—Frusd. SNRICEESZEL., AEHBEE
LU TICHELTEDRAZRI—L— MNdAV/d)EFIE
LEd. MAXT104ISEFBIBT/HT > TREHI K DT,
PIN—F 2y 5EO0.5psAT (typ)ICHI X TUVE T,

FPIN—F i
TIN—Fvi@itawid. @Izl T TT ) yD
HY—2ATULTCT/HIZY bER—ILRE—RIZTD

) T/HEIREAR—IL RO F o E AADRELS
UBETDICET SFE(N4) T,

PIN—FvIovH
TIN—=F 2y (a)ld. o TILELDORFEERED
E5DE(R4)TY,

P IN—F B

TIN—F B (ap) > T o0 Z DI LA
ELHUTIUHERICESNBBADHOBETY
(K4),

REBYU77L 2R

MAX10413+2.5VERE 77 L v 2AERNELTNET,
D) T 7L r2ld. REFOUTZREFINICHE#RT DT &
cKWUERATEZT, ZnicK). UT7PLXHBS
BT 7 LYY T 7DEADICERSNE T, &
DNy TFDEANSIE. WEBBTGNDRIZEHRSNTLY
F9, GNDRIZ. I—FD7 T 4o— 3V EBiRET

MAXIN

DIGITAL OUTPUT
S RO 1
O N oo W

[

I
THl

I
Ll 1(c
) )

\/

0
ANALOG INPUT

B

(-FS + 1LSB)
(+FS-1LSB) - o o

M2. mERE%

ALL INPUTS ARE ESD PROTECTED

INPUT ~ SAMPLING BUFFER
AMPLIFIER

(NOT SHOWN IN THIS

SIMPLIFIED DRAWING). AMPLIFER  BRIDGE

VIN+

VIN- .
500 % %509
N

GND
CLK+ CLOCK

T0

ChoLp

10

) o SPUTTER |—
CLK COMPARATORS
500 500
CLKCOM

COMPARATORS

3. 2.2GHz T/H7 > 7 OB #EE

ANALOG

CLK
o1k — A
INPUT

tAD =

—Iﬂ k—tAW
—— 1y
SAMPLED P
DATA(TH) "\ | e _\/\

TRACK | HOLD | TRACK
APERTURE DELAY (tap)
APERTURE WIDTH (taw)
APERTURE JITTER (taJ)

TH

M4, T/HPIN=Fv DA I2T
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MAX104

x5V, 1Gsps. 8 FADC

2.2GHz RSy 2/%— NV F7> 7A@

GNDICHEHRENTIVD I ENBETTY, REFOUTIZ.
BEICH LU CARHRZRE T D/2HIC2.5mMAET
HATEET,

AENE) D7 L R ERER LU TADCO VIV T —Ib

BEEZR/EICTELT, AT 7L REFEAT DI

=R 77 L2 XZREFINICHE#HE L. REFOUTEY
EREHBICLTENT TS, ZOBRICHINNTII.
2OM) T 7LV ADBREEEITDIH. REFOUTZ
BICERLLENTTS0, REFINOZEADERIE
5kQT. +2.5V200mVDANBEZZIFFITE T,
EeDOMEZEFEDICIT. MAXT04DRE V7L 2R
DERZEHEHLET .

T1IINER

MAX104l3. #o&Y MNAF U TH—TY N TT—5
ZEEPECLHEAICIRM L &9, MSICPECLEAEILD
EREEERNERLE T, ETOPECLEAIFV OIS
EOTEHREENET, VecOELT+3.0V~VcDRBED
EEDEENAEETHD/=H. +3.3VXII+EVDIVTh
DOHERETETILFITIVEA VZ T T —IDFEETT,
DIV ccOBIRBEIF+3.3VTT,

MAX104DETOPECLEAIIA—T VT I v HET,
BEEZA DORIFETVecO~2V)IC50Q THRIGULIE
LTHLLRENHYFT, R1IZ. MAXT04DPECL
HAOARUZENODHKEEEZRLEX T,

FIYIWVFTL oY DENME

MAX104DF—5FVILFTLoHIE. 2DDTTL/
CMOS > /XF 7L AH(DEMUXEN. DIVSELECT)IC
KOTCHIHENDIDDELDEEE—RERHBLET
(IFYIFTLvoZDN2E— K], [EFVILFTL
VI ZDNVTIE—RIRUO[TFA—=232DIVAE— K]
DIEZEZSMR),

=1. PECLHD#eE

S VecO

A_+/P_+

\ﬂ T GNDD
A_-/P_-

GNDD GNDD

5. BEELPECLE NS

DEMUXENIZ. REB1: 27 VI FTLOTDOEEZ
A= T14Ez—TIL&ET, DEMUXENA'OZ Yo
NTIZBDE ABTYIVFTILITRT O T 1T
‘Y. Oy oO—IlBDEETITATICBRIET,
REBTFYILFTL OB A X—TIVENIIKRET,
DIVSELECTISEEE— FDBEIRZHIFL £ 9, DIVSE-
LECTA'O—DEETVILFTL v o ZDIV2E— RIC
75 W) DIVSELECTAYN\A DB T A —2 3 DIV4
E-RIZREUFT (R,

PECL OUTPUT SIGNALS

FUNCTIONAL DESCRIPTION

PO+, PO-, P1+, P1-, P2+, P2-,
P3+, P3-, P4+, P4-, P5+, P5-,
P6+, P6-, P7+, P7-

Primary-Port Differential Outputs from LSB to MSB. A “+” indicates the true outputs; a “-”
denotes the complementary outputs.

A0+, AO-, A1+, Al-, A2+, A2-,
A3+, A3-, Ad+, Ad-, A5+, A5-,
A6+, A6-, A7+, A7-

Auxiliary-Port Differential Outputs from LSB to MSB. A “+” indicates the true outputs; a “-”
denotes the complementary outputs.

DREADY+, DREADY-

Data-Ready Clock True and Complementary Outputs. These signal lines are used to latch
the output data from the primary to the auxiliary output ports. Data changes on the rising
edge of the DREADY clock.

OR+, OR-

Overrange True and Complementary Outputs

RSTOUT+, RSTOUT-

Reset Output True and Complementary Outputs
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+5V, 1Gsps. 8E'v FADC
2.2GHz RSy 2/Fxi—NV P> 7R

EFIIFTLYIZADNVIE—R

MAX10413. FEFVILFTL v o ZDNVT1E— RIZHINT
BARBOOMspsE THEMERABET I (R2)s ZDE— RIC
HNTEF. ARTFYILFTL Y IRETF1a=2—TILE
n. o7y dasnf=7—%I3ExR— bDHIZEN
9, WER—MIZSZEDT—HM OV oAU
BENTENET(R6), MBEAR— MIEHIR— K
EBLUTF—YRAMN)—LEZETG=H. AUXENT RO
AUXEN2E&T 4 %)= R(GNDD)IC#EHR I D &
&KW, @EBR—rZ22vy NV LTEBAZEN
ITBIENTEFT, ZRICKY. WE/NNA 7L
WD =55 LT, #R—bOEAOEADERD
A TUXZNAAD Y INALNIVIZTINT YT
INET, ECOEBIENR— MHOPECLIRIGEIR

(VccO - 2V)ICEHR =N T\ D9850 Q& iniEnZ
BMUNTIEICLY SBICBNZEHNTELT,

FYIWFTL v O ZADIV2E—F

MAX104(3. REFTEIRATEELEDIV2E— R&EMHBA T
F9(XR2)e THDE—RIZ. HAT—IREET T
IOV IOREDEDICEBRLET. FYILFTIL VIR
SNEEAFTATILEE Y b T4 =Y FDOFUZEY .
FRUMBIER— MI2DDEHRT B TIL T —4
L0y oDt Ty TRNEIT(HT),
WENT—FR— SHAEIDY > TIVEEAR. EHAN
BHOT—5Y T aEHFT, #MBIAR— NPECL
HARSANENDTD =7y T BIC1E. AUXENT &
AUXEN2HVcOICEREINTIND I ENWMETT,

ADC SAMPLE NUMBER

CLK-_n

Ok ]
CLK+
DREADY+
DREADY

\

ADC SAMPLES ON THE RISING EDGE OF CLK+
2 ____q+3 L 1) ___[1‘+6

7 n+8 ___ﬂ+9 10 mt ---UT12 __n+13

/___r]+1
A
X

DREADY-
DAAtJTﬁLPléFF?T( X X X X X X X X n X n+1 X n+2 X n+3 X n+4 X:
e e e s s 70 70 S 0

NOTE: THE AUXILIARY PORT DATA IS DELAYED ONE ADDITIONAL CLOCK CYCLE FROM THE PRIMARY PORT DATA.
GROUNDING AUXENT AND AUXEN2 WILL POWER DOWN THE AUXILIARY PORT TO SAVE POWER.

M6. EFVILFTLYIZDNIE—RDYA I VIR

ADC SAMPLE NUMBER ADC SAMPLES ON THE RISING EDGE OF CLK+
CL}_<:__‘n ___r_1+1 ___[1+2 ____q+3 ___r]+4 ___p+5 ___[1‘+6 ____n+7 ___r_1+8 ____n‘+9 ___n_+10 ___n_+11 ___r]jr12 ___n_+13
CLK ‘ ’- n‘ ., ( i U \ N ( i U \ N ( i U \ N ( i U \
CLK+ x ‘
DREADY: ¥ Y e i
DREADY ] X b} 1 \ LA L) X L \ I
DREADY- ; ;
AUXILIARY
DATA PORT \ X X X n-1 X n+t X
PRIMARY
DATA PORT \ X X X n X M2 X

NOTE: THE LATENCY TO THE PRIMARY PORT IS 7.5 CLOCK CYCLES, AND THE LATENCY TO THE AUXILIARY PORT IS 8.5 CLOCK CYCLES.
BOTH THE PRIMARY AND AUXILIARY DATA PORTS ARE UPDATED ON THE RISING EDGE OF THE DREADY+ CLOCK.

®7. FYIFTL Yo ZDN2E— KDY A 2V IH

MAXIN
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MAX104

x5V, 1Gsps. 8 FADC

2.2GHz RSy O/%— NV FF7 > 7R

FIA—3DIVAE—R
MAX104ld. BHEBEF I A—=—2avaInkFVYILTF
TLYORHEADE—REHBATHNEY (K8), ZD
T—RIZBNTIE. ADCIZAADY > TILE1 DB EIC
BTT. ADY VTV IREDI/ADRETT—5%
HALET, COE—RISHAT—FREHMNELLED
e, DATFLF/INYIIERNTY, ABhoOyon
1GHzDBE. DIVAE—ROH AT REISHE D
R—FE=U250MHzZICE R S NE I (XR2)s ATID
YoTIHNDBEICRTOND=H. DV/NN=5D
=W TILEREIZS00MHZE R F9,

F—=IN—L 2 ENE
IFRUOBETYILF L YO 2B IDOEHICDNT,

B—DEFPECLA —/N—L 2 2HEAEY F(OR+. OR-)
MREENTNET, 7—/1\—L 2By bOEIEIF.

NEFVILFTLOTDOREICKELE T, 7YILF
TLY I ZADN2E— RRUOT A= 3DIVAE— R
ICHNTIE. OREY MIERIIHBIR— MDA —/N—
LYY TINEEATNWDIBEICTD OV ERE
LEIEFE2), EFVILFTL v ZADVIE— RDIBE.
ORR—MIEHEHR— MDA —N=L BT ILE
EATNDIBEICDH TS TERELET,

7ITVr—2aviEik

SOUNVIVEROFPFOTAS
MAX104DT/HZ > TE. 2TV I Y RRUEESD
@7 FATANCENTIIVZAE— RTEMET DL DIC
FEtSNTLET(K9)e ABVIN+ROVIN-IZL—
NI TSN500KIFENZRNBLTHY. BN/
BEEHRE(VSWR)MEEZRHIL X,

ADC SAMPLE NUMBER

CLK-_n L N 1 1 2 N 1. SR | )
T Y YV
cke v T
DREADY+ ‘
DREADY ¥
DREADY- T

ADC SAMPLES ON THE RISING EDGE OF CLK+

7 n+8 ____n‘+9 10 mt ___|:|"+12 __n+13

AUXILIARY
DATA PORT

S — =

S — =

n-2 X n+2

PRIMARY X
DATA PORT

NOTE: THE LATENCY TO THE PRIMARY PORT REMAINS 7.5 CLOCK CYCLES, WHILE THE LATENCY OF THE AUXILIARY PORT INCREASES T0 9.5 CLOCK CYCLES.
THIS EFFECTIVELY DISCARDS EVERY OTHER SAMPLE AND REDUCES THE OUTPUT DATA RATE TO 1/4 THE SAMPLE CLOCK RATE.

M8, FIA—3 DIVAE—RDEAIVITH

®2. FIYNFITLIHDENME

DEMUXEN DIVSELECT DEMUX MODE OVERRANGE BIT OPERATION
Low X DIvA Flags overrange data appearing in primary
500Msps (max) port only.
) Div2
High Low
500Msps/port Flags overrange data appearing in either
the primary or auxiliary port.
. . DIv4
High High 250Msps/port
X=&EE
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+5V, 1Gsps. 8w FADC

2.2GHz RSy O/— NV F7 > 7AiR

ANALOG INPUTS ARE ESD PROTECTED
(NOT SHOWN IN THIS SIMPLIFIED DRAWING).

o +2.8V

VIN+
50Q

GNDI

50Q

B G

S

Vee

X9. B 7FOTANEE(S >V TIVIT Y R/EE)

BENLG VIV RERICENT, 7FOT AN
E2(E102)IFEEAAVINY)DT/HT > TEIZAY .
FERAB(VIN-) I3 ER50 Q TGNDI I ZE#& iR IE = T
WEdo PITILT Y RBEICSNTIE. AHDIKE
+250mVA'ABET T, R3S, U TILIT Y REEIC
BIDANBERUYR T DENT—RZRLET,

EB7rrOJAN

ZEANEE(R®IOb)TIIVAT—IL T4 27 I HEN%
B3Il VIN+EVIN-DORBIC250mVp-pZ Ny
WEHNHY ET(VIN+ =+125mV, VIN-=-125mV),
REZXT—ILOT 1 2ZILEAT—RO1111111XIS
1000000)(3. VIN+EVIN-OBICEEENEINE SIS
£LF9. CART—ILDT A IVHNT— RZED

v
sosomy B IN+
500mVp-p
FS ANALOG S00mv oV
INPUT RANGE %
VIN-
-250mV \ >
VN = 250mV

M10a. >V R7FOJANES

A Vine
+125mV /f\< s S Vin-
’ AN
+250mV / \
FS ANALOG 20V N\ 2Smv. -

INPUT RANGE |3,

-125mV Sele? >t

X10b. Z87FOJANES

(2. BRENVINH) AAA-125mV, BEHEAD(VIN-)A
+125mMVTHDENRETT, BEDMHEEZED
ICI3. EBANBREZLENDOLE T, RAC, EEBAD
BEEMICTDHNIA—-RZRLET,

K3, VIV FHMEOBRBNEANEEEHDI— FOBR
VIN+ VIN- OVERRANGE BIT OUTPUT CODE
+250mV oV 1 11111111 (full scale)
+250mV - 1LSB ov 0 11111111
01111111
oV ov 0 toggles
10000000
-250mV + 1LSB oV 0 0000001
-250mV ov 0 00000000 (zero scale)
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MAX104

+5V, 1Gsps. 8y FADC
2.2GHz S v Z/h=N F7 > A

R4, ZDEFEOEBHLCANEBEEL LI — FOMER

VIN+ VIN- OVERRANGE BIT OUTPUT CODE
+125mV -125mV 1 11111111 (full scale)
+125mV - 0.5LSB -125mV + 0.5LSB 0 11111111
01111111
oV ov 0 toggles
10000000
-1256mV + 0.5LSB +125mV - 0.5LSB 0 00000001
-126mV +1256mV 0 00000000 (zero scale)

F7ty AR
INSDFNA AL, YRFLATEY NEBETS
T=HDFIEAS(VOSAD)ERHELTNET, A7ty b Y
READIE. AE+2.58B8EU 7L IANB0EE AKX
N T2BESNTNET, AMBIMEEIS) 772 MAX104
BEDENTY, EERBZANERN2EKQDZDE Y POT —
%#REFOUT &GNDIDRB I HE S N= 948810k QRT > 10k
UIAXA—HTEHETEHI LY. ATEY RNIS—%
BETE=FIT(H11), ZOFHIFHBEREICLDF TEY b GNDI =
SHEEE(I+5.5LSB(typ) TY o S
20w o8ME
MAX1041E. S UFILT Y KEEFDOEHEER|ICHE BT Z‘%ﬁ@ OkQMT 22 IA=ZICLDATEY b
SNEIOYVIANERBZTINDIH. ANBBONE AR B
EUATLETIUCES>TNET (B12), &0V Y CLks —@
ABlE. FyTEDL—H R I TENE50QEH
TCLKCOM(Z O o4&k 1) & — )IZ3F L THRigLE
EnThEd, CLKCOMI&IREEIZ. 7T F~-2VE CLKCOM

DEBBEICEHRIT DI EICEY . ZHECLEREIL- X)L
EAVINFTIVIZTEZ T,

IOV IADERED T 7 TT/INy T 7ENTND
=6, MRIEDOY A VRV —ATETF—Y A/ \—=5H
BIEICEELF I, MAX1041E. IRIEAMENT00MV
(-10dBmYD > I IT Y RERMME /4 X1 )
JOVIEETHETDEDICESINTINET, Th
&YW, ABECLOOY IONY TP ROZFNICHD
Dy EHRTEZ T,

DVTNWVIVROOQYIANHAVBRRSAT)
BERIME /A XD A R — &) o0y oA
ICACXIIDCH Y T T &Ik, Bni-itae
niEonEd(R13a. K£5), BIELDC/NZ V2 %ED
(I3, BREShTLVEWNTZOY I AHDEAZLBTGNDIC
WL TH0QFERIGWIBL TTRE(,

o0V RSATIND—=LX)LH-10dBm~+10dBm
(ZOv2ESIRIE100MV~1V)DOEE THh L., T—
OAVN—=DERIMEEICITEAEREL FH A, MAX104
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CLOCK INPUTS ARE
ESD PROTECTED

(NOT SHOWN IN THIS
SIMPLIFIED DRAWING).

M12. BRI OY IANBE(S TV Y R/ZEE)
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+5V, 1Gsps. 8w FADC

2.2GHz RSy O/— NV F7 > 7AiR

DERIMBEDEERIE. +4dBm(Z Oy Z{ESHRIE+500mV)
DI IIVIY ROV RSA T=2ERLTHESNT
WET. AAT7VTBOBEMZE /2. 20Y 7D
NI =L AN &EHmAR+10dBmICHIRL TR0,

EBH IOV IANHAVBERESAT)
BYEEERAEELERBUI NS 2 EFERALTO VI
IVRDYA VR —REZEBRSA TIIEBRTDE,
EZEoOvY 2o RS54 J7(”13b. RE)DFSEERTE
F9. SBEOHRBOL—Y L) I IENn=500
IO RIBIETICE DT, BRLREY Y F I8
RIESNFT, BEBKANRBHERHIC DTS,
[Ty ROQVIAD(TFAVRRSAT)] %
SBLTTE,
STV ROV IANECLES A D)
MAX104% <> )L T2 RECLYOY Y RS54 THIC
BFEIDICEF. 7OV IANERIZCICRTHET
EHLTTEN(ERD), BN TLVENIOYIARN

IZ/ ANy T I L TERNMEESEE DD
Zf<Tch. RFRE/NA /NN Z A T=VepEIR(-1.3V)
HETT,

Z8$Ho0YIANECLRES A7)

CLKCOMIZ BT B oOy IRIEEBEA-2VICERET D
ZEICEY . MAX104%ZEM B ZES(K13d. KD)
ECLOOvVYOY —XATHRETEET, 70OV IKIE
1) 4 —>(CLKCOM)IZ. ADCICTZEBEIPENET S
TO.0MWFOO Y F o ZERLTGNDII/NA /YR
LTFE0,

20V IANDACHhY TIVT

IOV IANNACHY TV IENTINDIBE. E%
BE#REYBHECL(PECL) T2 Oy I AACLK+ KR UCLK-
ZHEBIDLEETEET . TORBFICHNTIE.
CLKCOMZGNDIIZ#E#H L TR0\ BB TIVEN
IOV I ANN. BEESNTWDANDAY T I
EASNTNDEDEFLEDI T T ES0QEM

A CLK+

/\< / CLK-=0V

Ll

+0.5v

NOTE: CLKCOM =0V

+0.5V

NOTE: CLKCOM = 0V

M13a. 2 JIVTY KOOV I ANES

X13b. Z870VIANES

A CLK+

0.8V F——
/ CLK-=-1.3V

Ll

NOTE: CLKCOM =-2V

-0.8v

-1.8v

NOTE: CLKCOM =-2V

M13c. 22JIVI 2V ROECLYOY I RSA4T

MAXIN

M13d. ZBECLYO VI RZA4T
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R5. DChHY TV IimoOyoOREA T ay

CLOCK DRIVE

CLK+

CLK-

CLKCOM

REFERENCE

Single-Ended Sine Wave

-10dBm to +4dBm

External 50Q to GNDI

GNDI

Figure 13a

Differential Sine Wave

-10dBm to +4dBm

-10dBm to +4dBm

GNDI

Figure 13b

Single-Ended ECL

ECL Drive

-1.3V

-2V

Figure 13c

Differential ECL

ECL Drive

ECL Drive

-2V

Figure 13d

ZEINIEFELLLEHDOT, GNDIIH L T im L IE
Shchaigalcid. > > 7))L ROECL/PECL/
YA VKERENE ARET Y,

FINVFTLOHD) &Y Mk

MAX104lE. HAT A CHIINTF—IDT—IRESE
BN oaQvoF—DENEET DAL :2
FYIWF IO ERATNET, TYILFTL oY
D'ty ME. BHEOMAX104&5 4205 —1)—TF 3
. RUANSRTFVILF L O ARBESEDIRICHE
ERVET, RIOBRIETOVITA 705 ALICIE.
ADDAA VERTOYIDSEDZTFYIF T Lo
Uty MEBSRBEATREINTWET, AXOMSHEAIC
Ehr>CT. Uty FAATIT7ILZYF. Uty
INATSA, FYIWFTLoHoOy IREB/RY
Uty NADBIET, FYILFTLOoTF Y
BERVO DL a3 v OFEICERT DESIS. RO
([CEEENTIVET,

ey bADT1I7ZIVSYF

Uty bAATATILZyFEETOY Z1d. MAX104
DPECLENZEREN L TL\DEDEB LV cOBRZEE
ETDEHPECLU Y PANZZRIIHITET, UV b
ZEBSEDOREDRNT T T—2avIlB T,
Yy NAREF—TUIZLTENTHENE A
Zhiza. Uty bABIIAES0kQERE20pAER
V—RACEDTHEEGLANIVICBE/NM P RENET,
ZDHAEHENRSTIN+ ERSTIN-ORBIC-1TVDEZ
ERLTRE) Y hEIRZT 12— T L& T, 500
TVccO-2V)IcimiB=n/zPECLO Y 7 L)L
TEREIENIBZE. RE/NA 7Y MO —=DJI3ESI(IC
F—=N=RZA4TENET. 14Uty bAHBE
DEERZERLE T,

ey MANWT—HZREEICTYFITDICE. HTIL
IOV IDIENI Ty IONBRIEY N7y TG
(tsU) RUT— 5 7R—IL BB (thp) DL kA== N T
WDRENHIET, RIBDZAIVIHIC, Y b
AREGFTITo0 v oDBDY A IV JB%RE
~LET,

20

50kQ 50kQ

RSTIN+

Py Py VCCO

1_7

RSTIN-

i

RESET INPUTS ARE
ESD PROTECTED
(NOT SHOWN IN THIS

SIMPLIFIED DRAWING). GNDD

X14.

Uty hADBEDEE

RSTIN+

X15.

Y MANTAIVITDES

MAXI N




+5V, 1Gsps. 8w FADC

2.2GHz RSy O/— NV F7 > 7AiR

#6. FYINFTLOYBMERTY) &Y MHIHES

SIGNAL NAME TYPE

FUNCTION

CLK+, CLK- Sampling clock inputs

Master ADC timing signal. The ADC samples on the rising edge of CLK+.

DREADY+, DREADY- Differential PECL outputs

Data-Ready PECL Output. Output data changes on the rising edge of
DREADY+.

RSTIN+, RSTIN- Differential PECL inputs

Demux reset input signals. Resets the internal demux when asserted.

RSTOUT+, RSTOUT-

Differential PECL outputs

Reset outputs for resetting additional external demux devices

IR AVN WAS Qv %

ey MESREBICSITDROEI a3y b
INATZATY, 2OT7OVIOENIE. BREn/c
7O 7—5HADCZBYIKITDHEERHB L& -
TELOIC. 70V ITAMIIDEHFEERBZMNNT 2
ZETT, ZOLDICTDE UEBY M TF—FH
RSTOUT+/RSTOUT- PECLEAICEREL/zEEIC,
RSTIN+/RSTIN-TU &Y hADDEENELES N
FmT. ERUMBBAR—MIFEETD7FOIT—F
ERBNICHZINE T,

FYNVFTLoH OOy IRER
TYIWFTL oY o0y oRERIE. FYILFTILYIR
RUOFFVIFTLY O RBEDER A IEE— RICDLE
EEnsdDIVIL DIV2XIIDIVAoI Oy = HEL X T,
TTL/CMOSHI#AFDEMUXENR U'DIVSELECTIS .
TYIWFTLYOZE—ROBRZHHL T (R2%
2R, RI6EHITOYA IV IRIE. EhENDIVI,
DIV2RUDIVAE—RICEBITDHEHAYA IV IRY
T=FT7 oA AX Y beRLTHEYT,

TINA ZDINT =Ty TEIZIE. CLK+/CLK-ARBIS
BFdH>rT)>2J2-0v 2 EDREADY+/DREADY-
EHCBITDT—YL T o0V T OBEOUERRIE
ZUFLTY, ECD2HFEBICDONTHEL TS
ZETTH. ThomnoOyo0OBId2@Y DORMEER
B 2E T, TNSDAMEDEOZEL. DIV2-DREADY
JOVINERDRECTY ., ZOBRIG. K160 A
IVIHICRENTNE Y,

A 25—1)=T% 2DMUEDMAXT104%FIA L TER
YT IREESHDT T ) =3 IIHB T,
BHNDO/INT—7 Y TEIZETOMAX104 %5 D
DREADYfZAMEIC! Y hLTHRE L\, ZOBEHBRE.
TINA RBDOENY VTV DIEEEHET DIDICDE
TY, AVN=% )ty bIDEZDEBEENER
EhEd, Uty MEBIE. TYILFTLoYOOYY
REBRTOYIDREBAD V5 ZBEIFICEEENDAIAE
REICLE Y,

DREADY+ tFDREADY

DREADY +

DREADY -

DREADY +

\
N __ _ _DREADY- _

PRIMARY PORT DATA ><

FYIWFTL Yo ZDN2E— RIZHBITHCLK
RUDREADY%® 1 2 > (2:@") DDREADY
% RxR)

X16.

MAXIN

X17. £2COE—K(DIVI. DIV2. DIV4)D
x4
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x5V, 1Gsps. 8 FADC

2.2GHz RSy 2/%— NV F7> 7A@

D&y bEH

BEEIC. Uty MESIIEFHPECLT7 #—TY Y KT
ey MMEBBBOERED OV IICERNE T,
RSTOUT+/RSTOUT-IZ. HAOT— Y REZ I SICEE
TRERBEDHZDT7 T )r—23a  IlHB0 T, BINDSER
FIYIWNFTLovE Y b BEHDIERINDIEG
EREINCUEY MESEEHLET, 2LDOFVILTF
TLOYFNA R, 70V I TREIINTIVDEIC
Uty MEENW DD OYIHAIILDOBRERE
LIRITDZEZREELEZ T, INEERKRT DD,
MAX104MDREADYZ O ZIFRSTOUTAELE L T
WBEB M TILLERTET,

BT/ ZDBE. BB Y NILBEHY EHA
Zhid. BAR—MIBIFBE Y TILDIEEHDREADY
20V IDRMBICIRS T AZEENSTY, DIV2E—RI(C
HNTII. \EIR— ~DOF—5138.500 v o1
EIPEIEES N, ER—MDOTF—HI37.500 V0514 0)L
BESNZExd, H0VvAEDTFT—%IEDREADYZ O O D
NHEICREIRAE < BICHBIAR—MNMIHYU FT,

)ty MHAESRSTOUTOEE(6.50 0y 7541 7))
3. FR—PDEEXII 170V I A IIEITHEL

BOTWET ZDEXDICRSTOUTIZFSIFR AR DS
SNTNBled. ERUMHBIR— SDEET—5 D
WMENIT2ZEATEE T, RSTOUTESAEDOIC
RSE. DREADYZO v Zfufnt )&y hendd,

DREADYZ O ZDAAT Oy 2139 D280
ARETCHDID. BRI DNETAIVIRN2DHY
9. BUDY A I VTJR(K18)Id. DREADYZ Oy
A BEIC 2y b TULVesD, RSTOUTY A 220
ERHBRUOEHAR—DT—5T7 542 A2 bERL
TWEdo ZORICHITIE. RSTIN/VLZADERE IS
270V oY A UILTY, ZDFERHETTIIDREADY
Oy onRiend IS, MEBRUER—HMD
T XN )= LEFRMENTICHREZ T

2BBDY A I VIJR(K19)I3. DREADYLIAEAY Y b
UHERE THDIGEDHRERLTCNET, ZDIHFA.
DREADYZ Oy 235> 7oy D140 &
[ERVUSEUL. Uty MIMEICBUBELEY, MBRD
FR=PDT—FZ M) —LHEERLTNDI LITER
LTFREW, Uty MARET DEIIC. MBIR— I
MBI T asATEY . TR—MNIFHIT TV
ZEATNET. RSTOUTORENELEL ZE(ZHA

y
h

o7 8 9 410

ADC SAMPLE NUMBER
CLI_(:__‘n omd o2 3 M4 s b
CLK CF X7 X ) g
CLK+ sy k ﬂ

ADC SAMPLES ON THE RISING EDGE OF CLK+

. ---UT12 o3

o x x X /T ST S
Nt x x x T ST ST
RSTOUT-
RESET QUT 777 oo /—\ """"""""""""
pATAPORT @ e !
RSTOUT+

NOTE: THE LATENCY TO THE RESET OUTPUT IS 6.5 CLOCK CYCLES. THE LATENCY TO THE PRIMARY PORT IS 7.5 CLOCK CYCLES, AND
THE LATENCY TO THE AUXILIARY PORT IS 8.5 CLOCK CYCLES. ALL DATA PORTS ARE UPDATED ON THE RISING EDGE OF THE DREADY+ CLOCK.

M18. FVILFTL v ZXDNV2E—RICEITD )Y MEADY A I VT (DREADYA 7 S A U A hanThD

#2)
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x5V, 1Gsps., 8w FADC

2.2GHz 5w a//-r—/b FP> 2R

J ADC SAMPLE NUMBER ADC SAMPLES ON THE RISING EDGE OF CLK+

CLK-_ n o 2 o3 _Q+4 b B p‘+6

748 M9 10 12 n+d3 .

S
AUXILIARY
DATA PORT A X 2| n |
oATAPORT X X X ER i ST
RESET QUT ===========m==mmmsmee O | T
DATA PORT S
RTOUT+

NOTE: DREADY PHASE WAS ADJUSTED TO MATCH THE RESET PHASE BY “SWALLOWING” ONE INPUT CLOCK CYCLE.
THE AUXILIARY PORT CONTAINS AN OUT-OF-SEQUENCE SAMPLE AS A RESULT OF THE DELAY.

B19. FVILFTLYIRDN2E—RIZBITDUEY MEADS A I VI (DREADYAB7S4 A hani:

#2)

DREADYZOw oMty MIEDEIRZEFITE ).
INODR— bDOARDY > TILDIBENEEL TS
ZEITEFRBLTTR S, @WBR—MI—T7 RIS
BT TILEEATHEY ., ZNIEDREADY
Z) Y MIBICBUBHBSEDLODICREL DL
AV IHATILOIERYBLIDHERTY, .
DREADYMICEHAE L. HWWVADT Y TILIFEIC
HWENR—MCHDZEITFRELTTS,

e, 220V o4 OILOEED!) =Y k
ANEESORRELDEAGHEERRLTNET,
YN oO v oI 2ty b7y TRBERUK—ILR
BREOWEREEHIE-SNTI\DIEEIL. REMAX104
FYIWFTLoHERESAN IOy IS A TILETD

Uty bNIVRATUEY hDIEEFRETY, LAl

ZOMICHABTVILF TL O EFERLTDIBEICIE
NISHBTE I B A,

ZLDTVIVFTLOYTINA ZTlE. 2020 TEREp
INTWSBICU Y MESHEELTNHDRENHD
cECF1oavoa ol ERNEY ME
EIOHEMNHDIEICETELTTRIS L. 5IC
BEHZ &I, DREADYZ O U DA BRI
2120y o914 0IVH RUETIIDEMETH DI
BE. Uty bEHFE LK ELEBELBEYFET,
EWMHICIE. RSTOUTESH 2O Y /N R EFHIC

(BT ICEICBYET, RELVRATLUEY b
WMEITDREOHERI. ABTYINFTILITORER
Uty MIBERHODREADYZ O 94 ZILDE
RSTINER&EL#lTD2Z&ETY,

Fv TREDRE
FUTREDAEZBEET DT T r—3 I
HINTIE. |CONST&U|PTAT(:|\/97 NCONSTR O
IPTAT)DERZBET D EICKY . BEIEFRMEIS
BIFDMAX104DF Y TBEERDDZEHNTEET,
LHBLJQ$T1OOUA®EE/J|LK 2TCTELLLDED

ICEREtESNTIVE T, ThoDERIE. MAX104D
NESHEE+2. 5V RFv v T T 7L V2N DS
HiEESNVE T, IconsTIIBEICERZELENEK DIZERET
SNTNBDITIT LT, lpTaTldEITREICEIZLAIL
F9, INODERIZ. Vel ZEEEE T HPNPER
V=X oiftiES . GNDIICERSN/-2DDET
FA4F—RITENAAH#EF T, T2 MCONSTRUD
IPTATIZA =T DFFICLTHFENWF A, TN,
REIEF vV FIAF—RHERY —ZADBEMEFHE T8
TY, FYTBEZAETDRELEMAEAEIT. GNDI
ZEHECSTIEBRIATREARZANETDZETI(ZD
BREINF VY VFIAMA—RE Y NFTLET),
BEOF Y SREISAXTHESINE T,
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- 273

FVTRBEEAETDEO1DOAETIE. B20ICRT
AR TEREFEBLET ., JOERKIETF Y TRE
ICtEB T oBEXEZER LT T, COESEFEALEL
FI)r—3E0TIE. MAX104DF Y TBEA
— IR DI=ODBEN T 7 o DREFEHZEIFONE T,
ZDEIEIE. IconsTRUlpTATERZEEVCcONSTR T
VpTaTICEI e 2 ETREL 9 (CORIFINSA+27TC
TERUBEICEBDZEEZRICANTRT—1)T0F9),
CHBEEN. JEMEDHE T TELTHER
INE2DDT7 U TICELOTHEIRERESNE I, [ERFED
NF5EIZ4.5092V/VT T, HAIER T >~ TOFIEBISIR
TEzoNnE T,

Ay VTEMP
VconsT = VpTaT

ZOEEOFvITL—320&TDICE. £F9IUID
E22~3%&#%HE L CPTATREOANZEOICLT
Ty MAX104HYXD =77y FUTIREET. VTEMP
HAD-2.728VICEDETRT 3 X —5R3%HHEI
LTFREW, FrUTL—2arasr L. JUTD
EV1~2Z#GI D EBOBEHEINEELE T,
ZDEDICTBDE. ViEmp/ — RIZHBITDEEITIRIIC
O TEBDOMAX104DFy TREICLHIL £,
TDIE (°C) = 100 x VTEMP

AT TRy—") v JBEEER LT Y TREMNE
DERBEIF. EICEBRDODEBEBNOBEEY Y F I
KOTHIPRENE T,

e

T r—avREICE DT, ESBGA/NY r—
DODMAXT104DEMREDETHAIREE—h 2 T%/NY
TN ENREBEICKRDIBEEEHUE T,
BEOA—TY—IbOe— b 2old, BENK
E-—bI2IOA=—NDBAFHETI([E—-b D

R1 R1 N _ .
Ay = 1+ — + 2x— A—=H"1E=SR), E— b2 O3 TITEERIMTINT
R2 R3 NIz, /N —IADERAHBES T,
SRR L 4o 7umN
6.65kQ
IpTAT - U1
® 01 —
amaam 12.1kQ 20 AN AXIM
6,65k 1/4 MAX479 3 VPTaT 1/4 MAX479
12.1kQ
3
IconsT I ® -
Voorst L TP
M AXI 1/4 MAX479
1/4 MAX479
6.05kQ

M20. MAX479%ER LTy T RENEEE
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+5V, 1Gsps. 8w FADC

2.2GHz RSy O/— NV F7 > 7AiR

RT. E— b UODBHIIBELELBIMEED

MAX104DEAI14EE
AIRFLOW MAX104 6ga (°C/W)
(linear ft./min.) F‘:"E'Z':glﬂr( WITH HEATSINK
0 16.5 125
200 14.3 9.4
400 13 8.3
800 125 7.4

EpYERE

MAX10413. v o3> oBEIREANDEHIER
HZRDBDEHIZETFTIVESNTIWVET, R7IC. 2SADC
DEMMEE/N DA —FAERLET,

BERE : Ta=+70T

E—hOE D 25mmx25mmx 10mm

BT A XROLATIb 4 2 Fx4A4 20 F
2E5E
2ERE

E—br2OAA=7

Aavid Engineeringft X UIERC#EIE. 25mm x 25mm
ESBGA/NY T —IIlE/OIA—T Y= ILDERE — K~
DO ERMELTNE T,

Aavid Engineering, Inc.

B4 1 714-556-2665

E—h2ohyO0%FS  335224B00032
E—h2 2<% 25mm x 25mm x 10mm
International Electronic Research Corporation (IERC)
854 1 818-842-7277

E—hr 2o h5OJ%FS  BDNO9-3CB/AOT
E—b2 2<% 23, Tmm x 23.Tmm x 9mm

NANR/LALTP D MNER

IS0TA VI EBRTHY T T MAX104D
MeEllB<EELE T, 7OV IVERMNMIGHZT
DEEEENBE Y b THDIBE. BILLBNT 15
JOXM=UH AN VIT7LUR BERUIZUR
EHEEBLTCHY T TIL. ADCOERIMAEIC
BREEZE523T. CORHD. IZ20T 14 VI RUEBR
THYTIITDHA RSAVIZBRICHEDOTRE
(H22),

MAXIN

THERMAL RESISTANCE vs. AIRFLOW

18
16 N

N

14 AN

WITHOUT —
HEATSINK

N ]

€ 1
N

10 N

8ya (°C/W)
[
[

\ WITH HEATSINK

8 — ]

60 100 200 300 400 500 600 700 800
AIRFLOW (linear ft./min.)

X21. MAX104MzRI14RE

NF¥LHTIE ISV RTL—VEBRTL—UN
Rzl EE T > hERPCB)DER %<
HELI T, MAX10413, 7FOJ7ET125ILDT
22 MEGER DR 2 ICHE DT D T (ZFNZNGNDA,
GNDI. GNDREUGNDD). 71U > hER(Z
TFIATETATIINDIT ST RENBI# ICIEDTEY .
—RDA(BRERCTODEEIT SV R)THEHEINDLDIC
LTFSWe TAPFIVEBEITA2ZILIS VR
TL—2OLEICEIE. PFAJEBIRTFIAOTIISVR
TL—=2DLEIZEINTTE . T4 2FIESIE.
BRE7FTOTAND VI 7L ZAANDROIOVD
ABDMBES T TRS, 270V, PFOTANRY
TADTIHNFIDERESIE. MAXTO04EVKITT
FEAINTNDEDH50QVA VORI Y TSA Y
ZEALCERL TR0,

MAX104\3. 7+rO0&F4 D5 IVDERAINEI %
ICHEDTWET, BIB. VEp(-5V7F-OJRU0Y T
A ML= ER) ROV ccl(#BV)DT/HZ T oOv o
P N RFP Y TUTFLUZARV) T 7L VR
7o TEEREI L. VccA(+5V)HADCHO OV /XL —%
TLAICEBREZHEEL. VecO(+3V~VecD)A'2Tm
PECLR—ZDEIEEI > I VIEBRAEMBEL. S5IC
VeeD(+BV)H'F— D0 /N\—=ZOEThO Ty ZEig
ICBBREMHELTNET,

IND =77y ThRIZ. MAX104DVEeB BRI 50 MNP
A—TUDFFICKDZEIFINE A, TDIREE
BT DD, VepEGNDIDOBICERS 3 Y hFF A A —R
(ERO—ZINBBI7E)E[FMLTTFS L\ ZDFA
ZA— R, FNNAZROYTZML— MDIBEAB/NA T R
LTCoUF 7Y TDREICEDDEHEE T,
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2TCHDERII. TUVREWMIIADEZBTKRER
FUFNRISERI T oY EFERLTTFAY T VT
LTFE, BEEDOMEEEZEDICIT. ETOERZ
BRI RICNANRXZLTTF S ZD/INAIXR
I, BR/ A XEBRETDZHODI0uFY &)L
FToHE FERICARBDS N A X ERET DD
([CcMAX104DBEICEESN/=0.01uFa T RU
BREDATpFEZ I v oFy 7OV F U9 ELTIC
Lt DZEFBALTTS0,

BRNSA—IDER

S IFEREINL)

BAFERMEIEL. REOTERMEDERNODRE
TY, COERIT. BROERT 1Y MEBRDEE
HIRICREENEB)HDNNIA T Y MRURNERE
ZXI(EO)ICLIZRICEREBROR-BZRBALR
TY. MAXT04DBEMERE/NNZ A —FId. RRERR
T4V MRICKWVRAESNTNE T,

V0

GNDD 10uF  |10nF  [{10nF  [47pF  |47pF  |47pF  [47pF

Vel

GNDI 10uF 10nF 10nF 47pF 47pF 47pF 47pF

VecA

GNDA 10uF 10nF 10nF 47pF 47pF

VeeD

GNDD 10uF 10nF 10nF 47pF 47pF 47pF 47pF

NOTE:
LOCATE ALL 47pF CAPACITORS AS CLOSE
AS POSSIBLE TO THE MAX104 DEVICE.

10nF 47pF 47pF 47pF 47pF

VoA =+4.75V T0 +5.25V
VeeD =+4.75V T0 +5.25V
Veel =+4.75V T0 +5.25V
Vec0=+3.0VT0 VgD
Vee=-4.75V 70 -5.25V

X22. MAX104MD/INA /X2 ET T2 R
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M5 IFEHR % (DNL)

MAPFBERMET. EEOITY TDESETLSBD
BEMREDOENDETYT ., DNLOKEESALSBRIET
bnld. ZODACIE I v Y TJI- AR &,
RUOOD—RIIBEBEETHD I EARIESNE T,

Ew hIS5—L— F(BER)

(T ILhmenizEE=D) 7O ANDEELNHD
ADNTANL—FDRERDELIZHEDTIND &L
ELZEREBICERIDIo—HEeIUEFT, 2D
IS—DARESIE. /L —F% Y NDO—TRDZFD
JAVNNL—5DNEICKTELE T, MSBOO/XL—5
THOEEEICIE. TOIS—IF3TILZT—ILITEL
F9, MAX104I31-—o BT O—RARXTIND
DIZ—DAREZHILSBICHIBRT B &ICEY. 2D
BEZEBRALCWVET, NSO IZ—WHET D
BRI, 101600V o1 2)L(typ)ICDE1EET
BRENTINET,

BINSA—FSDER

ESXIHEFLE(SNR)

TADINY U TIVHORREICBEBRINIRED
BE. BRPIBASNRIIZIVZ—IL7FOT AN
(RMS{E) DRMS#BIE T Z—(3%BI>—)ICNI DLt
TY, BERNGHEN7FOT714 25/ A4 XI3EEL
IS5—DHICERL. ADCOREEEENEY MICEDT
BERTWUET,

SNR(mMAX) = (6.02 x N + 1.76)dB

BEICIE. BEL/ A ZIDBICEY—TIL/ 14X,
Uo7 LR/AX 2V I ETED/ AR —2
dHWEd, ZD=H. SNROSEIZIIRMSES &
RMS/ A ZXDtkEEVET, RMS/ 4 X3, £TD
ARG NUVERHOERRKR. RYDSDODEHRHERT
DCH 7Y hEZELSINEDTT,

EMEY F(ENOB)
ENOBIF. HEDAANBRBROT VTV ITREIC
HITDADCOEUMERBEZRLE Y., BEEBRZADC

DIZ—Id. BELIS—DHICERL FT. ENOBII.

BENA T — )L ERAEREEETHHET 1 N
DSHESNET,

ESWHE+EH(SINAD)
SINADIZE#E v FR(ENOB)ZER L T, XA TEHE
LEdo

SINAD = (6.02 x ENOB) + 1.76

ERRKEEHA(THD)
THDIZ. ANDESORADADDSHKERMSFH EER
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Fv JiEER

TRANSISTOR COUNT: 20,486
SUBSTRATE CONNECTED TO VEE
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e

PACKAGE OUTLINE, SUPER-BGA

%

SIDE VIEW

APPROVAL "DOCOWENT CONTROL NG

21-0073

NOTES: UNLESS OTHERWISE SPECIFIED

STANDARD BODY SIZE DIMENSION TABLE
égﬁ;%%ﬁ%éﬁiéﬁ%ggﬁ%%g?s BO0Y ]25.0 X 25.0MM PACKAGE [27.0 X 27.0MM PACKAGE g0y
SYMBOL | MIN. | NOM. | MAX. | MIN. NOM. [ MAx. | NOTE
DIMENSION "b” IS MEASURED AT THE OVERALL
MAXIMUM SOLDER BALL DIAMETER, A 141 | 1.54 | 1.67 | 1.41 | 1.54 | 1.67 | rhickness

1
i PARALLEL TO PRIMARY DATUM . A1 0.56 | 0.63 | 0.70 0.56 0.63 | 0.70 L
4.

PRIMARY DATUM AND SEATING A2 0.85 | 0.91 | 097 | 085 | 0.91 | 097 | ruiekuess
PLANE ARE DEFINED BY THE SPHERICAL D

BODY
CROWNS OF THE SOLDRR BALIS. 24.90 | 25.00 | 25.10 |26.90 | 27.00 | 27.10 Sz

BALL
THE 192 BALL 25 X 25 MM SBGA HAS 3 ROWS OF BALLS Ll 22.76 | 22.86 | 22.96 | 24.05 | 24.13 | 24.23 FOOTERINT
THE 256 BALL 27 X 27 MM SBGA HAS 4 ROWS OF BALLS. E 24.90 | 25.00 [ 25.10 [ 26.90 [ 27.00 | 27.10 BODY
BALL
Eq 22.76 | 22.86 | 22.96 | 24.03 | 24.13 | 24.23 | AL
BALL
SHAPE AT CORNER. M,N 19 x 19 20 x 20 MATRIX
b 0.60 | 0.75] 0.0 | 0.60 | 0.75 | 0.90 | p0ak,
MIN DISTANCE
d 0.6 0.6 [ orvace
BALL
SINGLE FORM ° 1.27 1.27 pITCH
aaa 0.15 0.15 COPLANARITY
6. ALL DIMENSIONS ARE IN MILLIMETERS. bbb 0.15 0.15 | PaRaLLEL
cce 0.20 0.20 | o 0%
[SEATING PLANE
@ HEIGHT FROM BALL SEATING PLANE ddd/s\| 015 | 0.33 | 050 | 0.15 | 0.33 | 0.50 Pffiiinee
TO PLANE OF ENCAPSULAN P 020 | 030 [ 0.35 [ 0.20 | 0.30 | 0.35 [FNCIERGATON
SOLDER BALL
s 0.00 0.635 | *BlAcement
s " IS MEASURED WITH RESPECT 10
AND DEFINES THE POSITION OF
B CENTER SOLDER BALL IN THE OUTER.ROW.
WHEN THERE IS AN ODD NUMBER OF SOLDER
BALLS IN THE OUTER ROW "S’=.000: WHEN
THERE IS AN EVEN NUMBER OF SOLDER BALLS
IN THE OUTER ROW THE VALUE "S’=e/2
"S” MAY BE EITHER .000 OR e/2 FOR EACH
VARIATION.
THE DIMENSION FROM THE OUTER EDGE OF THE
RESIN DAM TO THE EDGE OF THE INNERMOST ROW
OF SOLDER BALL PADS IS TO BE A MINIMUM OF D/
0.50mm.
PROPRIETARY INFORMATION
10. "SUPER BGA” IS A REGISTERED TRADEMARK OF AMKOR TECHNOLOGIES. e
PACKAGE OUTLINE, SUPER-BGA
11. MEETS JEDEC MS034. RPREVAL SGEUHENT CONTROL O = 5
21-0073 /2

TULTUURREE RO

VFIVLRREICVFVLRBIERAINZERUADEBROERICDOWT—IEEZENIRE T, BBRFHFSAEVAEEESNTHEEA
VEILSHERTELSEBRRUMLEZEEY SEMNZERLI T,

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

© 2002 Maxim Integrated Products, Inc. All rights reserved. MAXIM s a registered trademark of Maxim Integrated Products.



