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x5V, 1Gsps. 8w FADC

2.2GHz Sy 2/7—N P> 7Rk

¥ ABSOLUTE MAXIMUM RATINGS
° VccA to GNDA -0.3V to +6V RSTIN+, RSTIN- ..o -0.3V to (VccO + 0.3V)
L. VceD to GNDD -0.3V to +6V VOSADJ Adjust INput ......cooviiiiiiiiie -0.3V to (Vccl + 0.3V)
VCECIto GNDI ..o -0.3Vto +6V CLK+ to CLK- Voltage Difference.........cc.cccceeviiiiiiiiiiinn. +3V
* VecO to GNDD ..o -0.3V to (VceD + 0.3V) CLK+, CLK- (VEE - 0.3V) to (GNDD + 1V)
< AUXENT, AUXEN2 to GND -0.3V to (VceD + 0.3V) CLKCOM....oooiiiiiiiiiii, (VEE - 0.3V) to (GNDD + 1V)
VEE 1O GNDIL.ooiiiic e -6V to +0.3V VIN+ to VIN- Voltage Difference ..........cccccovviiiiiiiis +2V
E Between GNDs ...-0.3V to +0.3V VIN+, VIN-10 GNDI ..o +2V
VccAto VeeD ... ...-0.3V to +0.3V Continuous Power Dissipation (Ta = +70°C)
VCCAtOVCCl oo ..-0.3V to +0.3V 192-Contact ESBGA (derate 61mW/°C above +70°C)......4.88W
PECL Digital Output CUIrent .......ccccoviiiiiiiiiieicece 50mA (with heatsink and 200 LFM airflow,
REFIN to GNDR ....oooiiiiiiii -0.3Vto (Vccl + 0.3V) derate 106mW/°C above +70°C) ..o, 8.48W
REFOUT CUIeNnt ....c.ooooiiiiiiiiic e +100pA to -5mA Operating Temperature Range
ICONST, IPTAT to GNDI ..o -0.3Vto +1.0V MAXTOACHC ...
TTL/CMOS Control Inputs (DEMUXEN, Operating Junction Temperature
DIVSELECT)....ooiiiiiiiiiiiicciccece, -0.3Vto (VceD + 0.3V) Storage Temperature Range ..........cc.ccoeeeeinin,

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 Tao = +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 \Y
Input Resistance RIN VIN+ and VIN-to GNDI, Ta = +25°C 49 50 51 Q
I(r;g):ftﬂ}zizs;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 +5.5 LSB
REFERENCE INPUT AND OUTPUT
Reference Output Voltage REFOUT | Driving REFIN input only 2.475 2.50 2.525 Vv
Egg;ﬁﬁ;omp“t Load AREFOUT | 0 < ISOURCE < 2.5MA 5 mv
Reference Input Resistance RREF Referenced to GNDR 4 5 kQ

2 N AXIMW
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+5V, 1Gsps. 8E'v FADC
2.2GHz S v /=l R7 > 7k

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 RcoLk CLK+ and CLK-to CLKCOM, Ta = +25°C 48 50 52 Q
gg;ftﬂlzzsr:tstance Temperature TCR 150 pPm/°C
TTL/CMOS CONTROL INPUTS (DEMUXEN, DIVSELECT)

High-Level Input Voltage VIH 2.0 \
Low-Level Input Voltage ViL 0.8 Y
High-Level Input Current liH ViH = 2.4V 50 HA
Low-Level Input Current L ViL=0 -1 1 pA
DEMUX RESET INPUT (Note 4)

Digital Input High Voltage VIH -1.165 \
Digital Input Low Voltage ViL -1.475 \
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) PDiss 5.25 W
(Chfgg”;’)“"v'oc’e Rejection Ratio |~ c\iRR | VIN+ = VIN- = 0.1V 40 68 dB
ngigw&;‘;vée)r'supp'y Rejection | pspr+ | (Note 9) 40 73 dB
gsjgeactt'i‘(’) i ;C;ﬁg(ﬁgfepg PSRR- | (Note 10) 40 68 dB
MAXIM 3
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+5V, 1Gsps. 8E'v FADC
2.2GHz S v 2/h=NF7 > AR

AC ELECTRICAL CHARACTERISTICS

(VccA = Veel = 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

MAX104

Analog Input Full-Power
Bandwidth BW.-3dB 02 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 = 1000MHZz -
Single-ended 7.40
i i Differential 7.2 7.55
Effective Number of Bits ENOBsoo | finy = 500MHz . Bits
(Note 11) Single-ended 7.49
Differential 7.4 7.74
ENOB125 | fiIN = 1256MHz -
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 Nol|se Ratio SNRs00 fiy = 500MHz . dB
(No Harmonics) Single-ended 47 1
Differential 45.4 47 .4
SNR125 fiIN = 1256MHz -
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 finy = 500MHz ‘ dB
(Note 12) Single-ended -51.3
Differential -66.2 -61
THD125 fiIN = 1256MHz -
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 fiIN = 1256MHz -
Single-ended 69.5
Differential 46.0
SINAD1000 | fiN = 1000MHZz -
Single-ended 46.3
i -to-Noi i Differential 441 46.2
S|.gnal_to Noise Ratio and SINADs0o | fin = 500MHz . dB
Distortion Single-ended 45.9
Differential 45.3 47.3
SINAD125 | fiN = 1256MHz -
Single-ended 47.3
Two-Tone Intermodulation IMD fin1 = 124MHz, finz = 126MHz, 57.7 dB
at -7dB below full-scale
4 /XXM
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+5V, 1Gsps. 8E'v FADC
2.2GHz S v /=l R7 > 7k

AC ELECTRICAL CHARACTERISTICS (continued)

(VccA = Vecel = 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 <05 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
Primary Port Pipeline . DIV1, DIV2 modes 7.5 Clock

t Figures 6, 7, 8
Delay PP g DIV4 mode 75 Cycles
Aucxiliary Port Pipeline , DIV1, DIV2 modes 8.5 Clock
t Figures 6, 7, 8

Delay PoA | DIV4 mode 95 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 50Q 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 = VceD = Vecl. Vo varies from +4.75V to +5.25V.

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

AKX 5
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+5V, 1Gsps. 8Ky FADC
2.2GHz Sy 2/%—=NVF7P 2 7AE

v Note 115
O e
Note 14:
>
S
RIS

(VccA = Vel = VeeD = +5V, VEE = -5V, VecO = +3.3V, REFIN connected to REFOUT

noted.)

8.00
7.75
7.50

7.25

ENOB (Bits)

7.00

6.75

6.50

55

50

45

SINAD (dB)

40

35

30

6

Effective Number of Bits (ENOB) are computed from a curve fit referenced to the theoretical full-scale range.
Total Harmonic Distortion (THD) is computed from the first five harmonics.
Guaranteed by design with a reset pulse one clock period long or greater.
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.

EFFECTIVE NUMBER OF BITS
vs. ANALOG INPUT FREQUENCY
(SINGLE-ENDED ANALOG INPUT DRIVE)

12085

N |68 FS
LIl

-1dBFS \

MAX104toc01

10 100 1000 1250

ANALOG INPUT FREQUENCY (MHz)

SIGNAL-TO-NOISE + DISTORTION
vs. ANALOG INPUT FREQUENCY

DIFFERENTIAL ANALOG INPUT DRIVE

MAX104 toc04

-1dB FS

ul
60BFS

(~

-12dB FS

10 100 1000 10,000
ANALOG INPUT FREQUENCY (MHz)

ENOB (Bits)

SNR (dB)

8.00

7.75
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50
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EFFECTIVE NUMBER OF BITS
vs. ANALOG INPUT FREQUENCY
(DIFFERENTIAL ANALOG INPUT DRIVE)

Il
/

MAX104toc02
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ANALOG INPUT FREQUENCY (MHz)

SIGNAL-TO-NOISE RATIO
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I I
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— &

SNR (dB

38
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, fs = 1Gsps, Ta = +25°C, unless otherwise

SIGNAL-TO-NOISE + DISTORTION
vs. ANALOG INPUT FREQUENCY

SINGLE-ENDED ANALOG INPUT DRIVE

MAX104 toc03

-12dB FS

10

100 1000 10,000
ANALOG INPUT FREQUENCY (MHz)

SIGNAL-TO-NOISE RATIO
vs. ANALOG INPUT FREQUENCY

(DIFFERENTIAL ANALOG INPUT DRIVE)

T I g
-1dBFS s
R E
N
-6dB FS
T
-12dB FS
10 100 1000 1250
ANALOG INPUT FREQUENCY (MHz)
MAXIMN
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+5V, 1Gsps. 8E'Y FADC
2.2GHz 5y 2/h—=NF7 > AR

E ==
EEEEREGRE)
(VccA = Vel = VeeD = +5V, VEE = -5V, VecO = +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 | 2 80 ‘ - 8.00 -
-1dBFS g ) : :
0 E 0 1B 7S " E 175 z
-60B FS -60B FS N\ -
‘ T~ { T Iy g
= 60 [-1208Fs T\ < — 60 |1ogBFs \\ ] 2
= N~ = i
S 50 N & 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. GLOCK POWER vs. Veel = VeeA = VeeD
(fin = 125MHz, -1dB FS) (fin = 125MHz, -1dB FS)
800 1 1 1 1 1 1 o 800 =
DIFFERENTIAL CLOCK DRIVE g 2
775 Y E 7.75 =
750 I~ SINGLE-ENDED CLOCK DRIVE a0
s 725 = 7.25
= =z
=
' 7.00 7.00
6.75 6.75
6.50 6.50
12-10-8 6 420 2 4 6 8 10 450 470 49 510 530 550
CLOCK POWER (dBm) PER SIDE Ve (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 -
sl L L]
775 = SINGLE-ENDED GLOCK DRIVE E
7 :é A
69 T T T T T T T
_ 150 . ™~ DIFFERENTIAL CLOCK DRIVE‘\\
2 ) 67 \
% R
= 7.25 5 6
= “ 6
7.00 61
6.75 5
57
6.50 55
550 -530 510 -490 -470  -450 42108 6420 2 4 68 10
Vee (V) CLOCK POWER (dBm) PER SIDE
y. V) 4V, 7

Downloaded from Elcodis.com electronic components distributor

POLXVIN


http://elcodis.com/parts/733511/ICL7660ESA.html

+5V, 1Gsps. 8Ky FADC
2.2GHz Sy 2/%—=NVF7P 2 7AE

3 =
W EEHFEFHEESE)
° (VccA = Vel = VeeD = +5V, VEE = -5V, VecO = +3.3V, REFIN connected to REFOUT, fs = 1Gsps, Ta = +25°C, unless otherwise
b noted.)
* SPURIOUS-FREE DYNAMIC RANGE
< vs. Vgl = VggA = VeeD SPURIOUS-FREE DYNAMIC RANGE vs. Vg FFT PLOT
E (fin = 125MHz, -1dB FS) (fin = 125MHz, -1dB FS) (fin = 125.8545MHz, RECORD LENGTH 8192)
75 © 7% = 0 T T g
- 3 7 g ENOB=7.75BITS |2
g E: SNR = 47.4dB z
73 73 256 THD=-662dB
7 72 SFDR = 70.3dB
g 7 Sy g 71 o 512
s 10 ~— s 1 — E
@ 69 —~— 2 69 — = 768
T~ =
68 — 68
67 67 -102.4 .||| T ,u W || M )Pm ‘1
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 =751 BITS [|£ ENOB=751BITS |5 g
SNR = 46.84B 5 SNR = 46.3dB z \ z
256 THD=-51.9dB 1 2556 THD =-52.80B 1 256 A e
SFDR=52.1dB SFDR=53.7dB
g = = fint
o 512 o 512 = 512
(=) (=) (=}
2 2 2
S 768 S 768 S 768
<< < <C
-102.4 i ‘ b T ‘l 4 ’ I ‘ T ’ [ -102.4 T \ i [|i . r T ” *U 1’ -102.4 | Tt r
-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 N 0 g 05 <
6 = 4 : 03 z
\ \
= I~ = \ 0.2
= 7 \\ Z 2 \\ = 01 w H
5 5 2 bl
= \ = \ = 0 wmvj‘ Vr il :WU
< 3 s 3 = 01
= \ = \ :
\ \ 02
9 \ -4 03
SMALL-SIGNAL BANDWIDTH = 2.46Hz FULL-POWER BANDWIDTH = 2.26GHz 04
-10 5 -0.
500 1500 2500 500 1500 2500 0 32 64 96 128 160 192 224 256
ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) OUTPUT CODE
8 M AXIV
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+5V, 1Gsps. 8E'Y FADC
2.2GHz 5y 2/h—=NF7 > AR

E ==
EEEEREGEEE)
(VccA = Vel = VeeD = +5V, VEE = -5V, VecO = +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 N —< 15 .
04 2 : :
03 = omeany | b 14
02 oomv/div) |40 .Y
= 01 ‘ e 13
z A ! =
= VAN
S 01 x 12
T | /o / \
02 DATA [/ )
03 (200mV/div) 11 7 vn A
04
05 — 1.0 /
0 32 64 96 128 160 192 224 9256 500ps/div 0 500 1000 1500 2000 2500
OUTPUT CODE ANALOG INPUT FREQUENCY (MHz)
TOTAL HARMONIC DISTORTION
TOTAL HARMONIC DISTORTION vs. Vg vs. Veel = VecA = VeeD
(fin = 125MHz, -1dB FS) (fin = 125MHz, -1dB FS)
-60 © -60 .
61 : 61 :
62 -62 )
63 -63
=z 0 = 64
s 5 ; -65
-66 — -66 //
o ‘\\\\ o //,
-68 —~ -68 —
-69 -69 —
70 -70
550 530 510 490 -470  -450 450 470 490 510 530 550
VEe (V) Voe (V)
FEiT] —
5% AR
HF e ® B
A1-A4, A6, A7, B1, B2, C1, C2, D1, D2, T N U
- FIATIZU R, THFZ VT, o0y ontE. N RFvy T
D3, G1, H1, J2, J3, K1-K3, L2, L3, M1, GNDI D LY AR T L R
N1, T2, T3, U1, V1, V2, W1-W4 S I SAT LS o
THFOTERBEEGSV), THPZ VT 20V onE. N RE¥vy S
A5, B H2, H3, M2, M V5, W veel / - ! S =
5. B5, 05, H2, H3, M2, M3, U5, V5, WS ce TP LY AR D7 LR T ERAE L £,
A8, B8, C8, U, V6, W6 GNDA TrOoo>> R, AVINL—FT7 LA A
A9, B9, C9, U7, V7, W7 VccA 7HOUBREFHSY), PFOTAVNL—I T LA ICERAEMELET,
A10, E17, F2, P3, R17, R18 TESTPOINT (TP) | F R FRA > o BELENTTFE 0,
A11,B11, B16, B17, C11, C16, U9, U17, — s S
VO, V17, V18, W9 GNDD FATOEFINTSUR
A12-A19, B19, C19, D19, E19, F19,
G19, H19, J19, K19, L19, M19, N19, VccO PECLBIREBE(+3V~+5V)
P19, T19, U19, V19, W10-W19
y. V) 4V, 9

Downloaded from Elcodis.com electronic components distributor

POLXVIN


http://elcodis.com/parts/733511/ICL7660ESA.html

+5V, 1Gsps. 8E'v FADC
2.2GHz S5 v 2/%/—=N F7 > ZRid&

¢ wHFHRIBGEE)
‘Q_ e 21 " oa
>< B3, B4, C3, C4, E3, F3, G2, G3, N2, N3, v PFOTEREEV), TH7ZV T, 20 voNE. /N2 REwy T
< U2, U3, U4, V3, V4 EE JIPLYAROY D7 LY A7 S ICEREAE AL E T,
E B6, B7 GNDR )T 7L YRI5 K, GNDICEET 2RELHY 5,
P10 B8 OI8O veeD T4 S5 VERBE(+5V)
B12 PO+ EFHHTF—5EY FO(LSB)
B13 A0+ #WEIEHT—5EY FO(LSB)
B14 P1+ FHHAT—FEY M
B15 A1+ BN T—FEY M
C6 REFIN o7 LY2ZAN
c7 REFOUT Uo7l REAH
Cc12 PO- AT A EHDTF—5EY FO(LSB)
Cc13 AO- AT A @ NT—5E Y FO(LSB)
C14 P1- AVTIA I ERNT—IE Y M
C15 Al- AVTIA VG @HEHENT—FE Y M
TTL/CMOSFVILF L O D ERIRA AN
D17 DIVSELECT 117 X—23DIVAE—R
0: FVIFTLvoIZDV2E—R
VecOIZIB#i 9 2 & MBR— MIEBRAMIR SN E T, GNDDIZ
D18 AUXENZ | s o O — 55 o L% 7
E1 ICONST FyTRENETANRA U b, [FY BEANEIDEESE,
E2 IPTAT FyTBRENETRANRA U N, [FYBEANE|DIEZSE,
TTL/CMOSTFVILF TL o4 ?~—7‘JD%U?EH
E18 DEMUXEN 1 FYIFTL oY EA =TI
0: FYINFTLIYEFAE—TIL
F1 VOSADJ F7ty MREASD
F17 p2- AVTIUAVEZEEHT—FE Y K2
F18 P2+ FHHTFT—FEY 2
G17 A2- AT AV ) @BIHEDT—5E Y h2
G18 A2+ BB N T—HEY h2
H17 P3- AVTIAVEYERNT—HYEY b3
H18 P3+ FHHTF—HE Y A3
10 MAXIV
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+5V, 1Gsps. 8E'v FADC
2.2GHz S v /=l R7 > 7k

i FEREA(REE)
i 2 " B
J1 VIN- EBANBE()
J17 A3- AT A ZEBHDTF—5E Y 83
J18 A3+ HWEIHANT—FEY ~3
K17 DREADY- AVTIAVG)F=GLTaoOY Y
K18 DREADY+ F=FLTFaoOvY
L1 VIN+ EEANBE(+)
L17 P4- VTRV ERDT—HEY M
L18 P4+ FHHAT—HYEY MM
M17 Ad- VTRV ) @BEDT—5E Y M
M18 Ad+ WEHEHT—FEY MM
N17 P5- AVTIAVEZIEENT—HEY IS
N18 P5+ FHEHNT—HEY KD
P1 CLK- AT AT ) o009 0D
P2 TESTPOINT (T.P.) | 2O >4 MIGNDIZE#HR T DREBAHY £,
P17 A5- AT A ZUEBHDTF—5E Y 85
P18 A5+ MEIE AT —HEY KD
R1,R2, R3 CLKCOM 50Q0 0 Ui&iK0IE) & —>
R19 AUXEN1 \%%%%é@/%@é_t;ﬁrjﬁ@i—g t}f%iﬁb“fé@ﬁaén&?o GNDDIC
T CLK+ Hod) o000 v oD
u1o RSTIN- AV TIUAVEZPECLFVILF Loy hAS
Ui RSTOUT- AT AEZPECLY Y A
ui2 OR- AT AVZYPECLA—/N—=L 2V TEY b
u13 AT7- VT ADE)@EIEDT—5E Y K7(MSB)
U1t4 pP7- AVTIAVEZ)ERAFT—HE Y MT(MSB)
u1s AB- OAVTUAVG ) BBHEAT—5E Y 6
u16 P6- AVTIAVEZ)ERNTF—IEY N6
V10 RSTIN+ PECLFZVILFTL oYUty hAS
V11 RSTOUT+ PECLU+tw M
V12 OR+ PECLA—/N\—L>TEwY k
V13 A7+ wWEEHT—5EY ~7(MSB)
V14 P7+ FHAF—HEY FT(MSB)
V15 AB+ FMEIB AT —FEY K6
V16 P6+ FEHNT—HEY hG
MAXI/V 1
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MAX104

x5V, 1Gsps. 8w FADC

2.2GHz Sy 2/7—N P> 7Rk

REF REF
o IN REFERENCE
BANDGAP T +2..5v AMPLIFIER
REFERENCE
— MAXI
GNDR MAX104 DIFFERENTIAL
VOSAD) B \ PECL OUTPUTS
¥ BIAS CURRENTS
— OVERRANGE R
BIT 7>
GNDI i 9
50Q |
+__ T/H AMPLIFIER AUXILIARY
VINS _
> 8-BIT 2 DATAPORT [ 7. & AOAY
FLASH ADC 16
VIN- _ |
50Q 16 PRIMARY
DATA PORT T’ PO-p7
G0 DAlTA
CLK READY CLOCK | 7 DREADY
+ A A LOGIC 2
50Q CLOCK
DRIVER
CLKCOM DEMUX
ADC CLOCK
S T CLOCK DRIVER
CLOCK DRIVER
CLK- DRIVER Y ,
\
DELAYED
RSTIN+  B—————1  RESET INPUT RESET RESET DEMUX DEMUX
> > CLOCK ——<— RSTOUT
DUAL LATCH PIPELINE
RSTIN- »—— O GENERATOR RESETOUTPUT | %

DEMUXEN DIVSELECT

M1. BT 702320514705 A

=30
MAX10413. A& ~Z Y 2/R—IL R(T/H) 7 > TRO
EZHPECLOY/NFTIVHAFD8E Y F1Gsps
Jovia - 7Frad742047) 3 /N—%5(ADC) T,
AADC(H1)IF. "EEEEE Y N TF A AP RY
AZ—ORBIVOA—RAXEFAITDZ EICELY.
ELEREZ101600Y 94TV TITS—IIH A,
LHE1LSB(max)&2#Bx 2T o—H1ELFH A,

E/8N6ENTYILTF T L oYL, HhT—IERE
YT T00Yv OREDHEFIEBT DI LI
FW, RERADA VT T —A=EBHLLTIVET,
CDOFIIVFTLOHIIAEL Y MeENDEF ST
B, BHOMAX104DT A LA V5 —1)—TIC
EOTEBIIENEMT T U IEEEERRLET,

12

1Gspsz O U CEREIL /=155, MAX1041377F+070
ADEEEHS00MHZICH N TIZEBIE Y ME(ENOB)
75U EERHLFET, MAX104D7FHOT ANIIEED
XIET o TIVIT Y RAICERETESNTH Y. TIVZAT—IL
ADEEII£250mVERLDTNVET, =52, ADC
IS+2.BVERBEN RFv Yy T I7 L 2E2WELT
WET, BEICIDLT, AT 7L VR EFERATD
ZEEHBETT,

EERIE

MAX104D 7= v aXIINZLIVIEEIE. 2TOD
— MR ERBILADCEETDOHRTRERN\VILTFE Y b
TAaRMHELET, ORIV IBEDHLEH
3. BEFNAESMEI /L —F5%EtTYd, 7oV
AVN—=FROSTO A N)—=LOyopa/INL—%

MAXIMN
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+5V, 1Gsps. 8’y FADC
2. ZGHZI“7/9/IT—/1/I“7/7NE

HAOZENZLIILBE Y hO—RIZEBRL. ZD/NAF 1)

O—REFAT 3 VD8 16FVILFTLOHITEY £ OVERRANGE + 255 |- - - - - - -
T, 2T, TROBEIK— M. K— N BK 2 gjr_
500Msps& TOEE(MAX104DF Y )LF 7L oHED f5= 1

HEICMTFE) CPECLOVYNNFIIDT—5&ENLE T,
M2|C BB A mERRZ R LI T,

AP SIS ) L ; i
ZHIFRTHOADCICDNTHBL TN A, Zir 3E |

1_
0

DIGITAL OUTPUT
S88E

[

I

I

I
THJ

ICADREARBRICE (LT DE. BWE Y MMI(ENOB)
ROESHMELL(SNR)DEFEAS1EL £T, MAX104 S e Y
PRS2, 2GH) T/HT > T2 DB EBAEER L. LG NPT
ENOBMEEAZEL<UETD/2H. BEBRERETCHR
FFOJTF—YDEREREERIRTELT,

THZ > TEANESE/NY D7 L. TILAT—IUES
ADEEEELTL250mMVEZIFFITE T, T/HZ T3
ZEB50Q ANKRIGUELEINT\DIH, 1 E—
HFUZWRBIN-TA = FERLTMAX104(21 %
JI-ZURTLBOTNET, B3I, MAXTOAD | (oo oo st st
REBDT/HT > TEDOERREEERERLE T, SIMPLIFIEDDRAWING). ~ s\pLIFIER  BRIDGE ~ AMPLIFIER

TIN—F PR BERV DY Y (RISTHEEE) IS, S Vi -
A=Y DERIMEEICKE T D/NTAX—F T, HIC VIN- ;é
0

Y

)

(-FS +1LSB)
@Fs-1sey Lo

M2. fmEFBH

T0
COMPARATORS

TIN—F 2y, SNRICEERFEL., KELHRE%
LT ICHELCTEDRARI—L— MdV/A)ZHIR
LET. MAX104ISEFBIAET/HTZ > TEREHICE DT, aNDI
TIN—=F v 5E0.5psAT (yp) iz THVET, CLK+ CLOCK o0

CLK- P SPLITTER [————

o ] COMPARATORS
7N ?'P'Fu_e o . ) 500 50Q

TIN—Fvi@tawld. @xE. T TT)y D CLKCOM

ZY—2ATLUTT/HIZY baR—ILRE—RIZTD
FeDIDT/HRIBAR—I)L RV F oY ZE ANERELS M3. 2.2GHz T/H7 > 7 DRBEE
tUBE DICET DEB(K4)TY,

Chotp
L

D

o

PIN—F vy

TIN—F v D). H YT IELOBEEED —
iD= (R4 TT, ) X
7 IN—F B —
TN F B ()l EH T Y H o0y DI EH) A0 \/\
ELHUTIUNERICE SNBEEDBOBETYT
> ap —>]
(D —
mEY 77 LU TN
: N

MAX104i3+2.5VERE! ) 77 L XAEREL TLVET,
2D 77 LR E. REFOUTZREFINICIER I D & m
ICKWUEBRTEEZY, Zhnick. UT7L 2B H T APERTURE DELAY (tap)
H1 77 Lo 2N T DEANIERENE S, PO o
DNy T F7DEANIE. ABEFTGNDRIZEHR =N TLY .
$9. GNDRIE. 1—¥0O77Usr—>aveERre B4 THZ/=FrOF1IT

AKX 13
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MAX104

x5V, 1Gsps. 8w FADC

2.2GHz Sy 2/7—N P> 7Rk

GNDIICHE e TS I EAWMETY, REFOUTIE,
WEICICL CTHEERZRE I DCHIC2.5mAET
HATEEY,

AZENE) 77 L X &FEHRLTADCO TV —)b

HLEZREATTEET, AT 7L R2FERT DS,

=EE) 77 L XZREFINIC#E#HE L. REFOUTE >
EREHEICLTENWT TS, ZOBRICHNTIE,
2OD) T 7LV ADHmEERITSIZH. REFOUTZ
B ICERELAENTTS 0. REFINDIZEA SRS
5kQT. +2.5VE200mVDANBEZZIF(FITE T,
EeDHEZEFEDICIE. MAX1040RER) 77 L 2R
DERZHEHLET,

T4 IR

MAX104ld. # 7ty ML) TH =Y NTT—%
ZEFPECLEAICRHB L T, HSICPECLEAEILD
BREEENEZRLE T, ETCDOPECLEAIZV OIS
KOTEEIENE T, VecO&ELT+3.0V~VcDED
EEDEENATEETHD/=H. +3.3VXII+BVDIVT T
DWBETETILFTIVEBA VT TT—IANHBETT,
RV ccOBIRBEIF+3.3VTCT,

MAX104MDETOHOPECLEAISA—T T I v H BT,
BREZ A DRRIFETVecO~2V)IC50Q THRIFLIE
LTHLRELNHY £, RT1IZ. MAX104DPECL
HAOAROZENSDHKEEZRL X T,

FYIWVFTL IS DEE

MAX104DFT—& FVILFTLoHE. 2DDTTL/
CMOS > /NF )L AFI(DEMUXEN. DIVSELECT)IZ
SOTCHIHENDIDDELDHEE—FZRHLET
(7 ILFTL v o ZDIV2E— K], [FEFVILFTL
VI ZADNVTE= R RUTTI A= 3 DIVAE— ]
DIEZZHR),

*®1. PECLE e

Vec0

A_+/P_+

T GNDD
A_-/P_-

GNDD GNDD

5. ER{EPECLE SIS

DEMUXENIZ. WE1:2FVILF TL O DEtEE
A%—=TIIF4tE—TILET, DEMUXENA OV &
INICEDE. RBFYINTFTLOYDRTOT 1 TIC
BY, QDY oO—ICKBBEFRTITATICKYFT,
ABFILFTL I A Z—TILSNIZIRET.
DIVSELECTISENEE— RODEIREFIE L F9, DIVSE-
LECTA'O—DBIEFVILF T L v ZDIV2E— RIC
7). DIVSELECTAY\1 DB IET > X —> 3 > DIV4
E—RIZBYFET(FER2),

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+, A4-, A5+, A5-,
A6+, AB-, 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

14

MAXIMN
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=5V, 1Gsps. 8w FADC

2.2GHz Sy /K- EP > 7Rid

EFVIFTL Yy O ADIVIE—R

MAX104l3. JEFVILFTL v ZDNVIE— RIZHINT
R AB00MspsE CENMERJBET 9 (R2)s ZDE— RIC
BT, IBFVYILFTILYIRETFa2—TILE
he Uo7 odanfz=7—%I3ExR— hDAHICIEN
F9, WR—MIFZEOTF—yMM 0Oy oA
ENTENET(K6), #EEHR— MIEEDKR—H
ERALTF—FYANI—LEZSTEH. AUXENTRT
AUXEN2Z T 1 2% )25 > R(GNDD)ICI#E#id 22 &
IC&KW. WEBR— EI Y NIDULTENEEN
IDIENTELT, INITEKY. REBNA TV
WD —5 LT, @BR— FOEEDOEAD(ERD
AT AZNAAD Y TNALNIVZTIVT YT
INFE9d, ETCOMEBIHNR— MHOPECLIRIHER

(VecO - 2V)IZEFE SN T2 850 QR imETN =
BUNGTZEICEY, SOICBNZEHHKTEE I,

FYIWFTL v ADIV2E—R

MAX10413. RBSTEIRABELDIV2E— R ZfHA THLN
F9(XR2), CHDE—RIFZ. HAT—IREEY T
IOV IREDEDIERLET, FYILFTL VIR
SINEHAITATILBE Y hTA—T Y hDFITEY
FROMEIEAHR— MI2DDEHRT 2T TILETF—5
L7420y oDt Ty TENEII(ET),
WY T — 5 R— SO EIDT > TIVEEHR. EHAH
BHOT—5Y > TINEEARET, MR- NPECL
HBARSANEZ/NDT =7y TI 32T, AUXENT &
AUXEN2HV Ol s N TINVD I ENMETT,

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

CLI_(:__‘n ‘___n_+1 ___g+2 ___q+3 ___|]+4 M F___n‘+6 T ___p+8 ___n‘+9 ___n_+10 ___n_+11 F__|]3r12 ___n_+13

ek L XYL X C LX) oY C LN ]

CLK+ X X

OREADY+ Y N,
ey Y XY

DREADY- X X
S\XJT)XLP'SEX X X X X X X X X n X n+ X n+2 X n+3 X n+4 X:
DAPTFX,\IQSEX X X X X X X X X n+1 X n+2 X n+3 X n+4 X n+5 X:

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.

6. EFVILFTL Y IZDNIE—RDYA I VT

ADC SAMPLE NUMBER

.....

CLK+ X X
DREADY+

/ ADC SAMPLES ON THE RISING EDGE OF CLK+

CL+_<:__‘n o 2 ___q+3 o4 b __[1‘+6 M7 48 ___n‘+9 __n+10

DREADY

L __r_]ﬂZ L]

AUXILIARY
DATA PORT

PRIMARY
DATA PORT

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. FYNFTLYIZRDN2E—RDY A IV IK

AKX

15
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MAX104

x5V, 1Gsps. 8w FADC

2.2GHz Sy 2/7—N P> 7Rk

FUA—=23DIV4E—FR

MAX104lE. BHETFIA—arvyan=FvILF
TLYyORHADE—RZHBATHET (K8), 2D
T—RIZBNTIE. ADCIZAAT Y TILBE1DEEIC
BTT. ABY VTV ITREDI/ADRE TT—5 %
HEALET, COE—RISHAT—IREHNEL KD
=8, AT LATFNVIILENTY, AhvOvon
1GHzMDIBE. DIVAE— ROEAT—FREITH S
R—FHZWU250MHzICEBENE T (R2)s ATID
YO TIHNDBEICBRTONDH. IV/N—=FD
= TILEREIZIS00MHzE B W T,

F—=IN—L 2 IENE
FROBMTVILFTITLYIRBAOBEAIZDNT.,

B—DEFPECLA—/N—L > IHAEY F(OR+. OR-)
MR ENTNE T, 7—1N—L 22y bDEIEIL.

NEFVILF T LI OREICKELZ T, TYILTF
Ty O ZDNV2E— RRUOTF I A= 3 DIVAE—R
IZHTIE. ORE Y MIEXISHBIR— bH A —/N—
LSO TINEEATWDRIBEIC TS TARE
LE9(R2), EFVILFTL v o ZADVIE— RDIBAE.
ORR— MIEHEHR— O A—N—LVH T A
SEATWDBBICDATZITERKELET,

P7Vr—aviEh

SNV ROPFOTAN
MAX104DT/HZ > Td. 227V T Y RRUZEED
W7 FATANIENTIIVAE— RTEEI DL DIC
FHETSNTNET (K)o ANVIN+RUVIN-IZL—H
M) I TSN/500RIEERZABL TS Y. BN
BETEERLE(VSWR)4rEZRMHL F T,

ADC SAMPLE NUMBER

CLK-_n o 2 M3 4 b

ok
DREADY+ ‘
DREADY
DREADY- T

ADC SAMPLES ON THE RISING EDGE OF CLK+

M7 8 o9 10+t 12 n+13

AUXILIARY
DATA PORT

S — L.

><4———: z

n-2 X n+2

PRIMARY X
DATA PORT

X n+4

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—232DV4E—RDEAIVTH

g2. FYNVFTLIYDENE

DEMUXEN DIVSELECT DEMUX MODE OVERRANGE BIT OPERATION
Low X DIV1 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=fFE

16
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=5V, 1Gsps. 8w FADC

2.2GHz Sy /K- EP > 7Rid

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

+2.8Y

VIN+
50Q

GNDI

50Q

B 8 8

VEE

X9. g7 FOTIANBE(T > TIVT Y N/EE)

BRENL VIV Y MBRICEINT, 7FOTAN
E5(R102)IEEEAAVINL)DT/HT > TEIZAW.
FEMHEAF(VIN-)IFHE50 Q TONDICE K imLIE= N T
WETo YTIIT Y REFEICHSINTIE. ABDKRE
+250mMVA'AIBETCT T, R3S, U TIVIT Y REIEIC
BIFDANBEROTICT DHANA—FERLET,

EZB7rFOIAN

EANEEF(EI10D)TIINRT—ILT 1 oFILHH%E
B35IZlF. VIN+EVIN-ORBIZ250mVp-pZEEINYT 5
WENLHYIFT(VINF=+125mV. VIN-=-125mV),
FEXT—ILOT A&7 ILEAT—ROT111111XIE
1000000)(d. VIN+EVIN-ORBICEBEELEINEE(IC
L Z9, EOXRT—ILOFT4 ) HAO—RZEED

v
sosomv A e
500mVp-p
FS ANALOG 500mv oV
INPUT RANGE %
VIN-
250mV Y g

VN = +250mV

M10a. IV R7FOJANES

A ViNg
125mV —— . VIN-
+ //T<<j/ v
’ \
+250mV / \
FS ANALOG 20mV._ \f o 2mv -

INPUT RANGE %

-125mv S - {

10b. Z877FOJANES

(23, BMEVIN+) ADA-125mV. FEEAS(VIN-)A
+125mMVTH2IENBETT, BaDHEZED
ICI3. ZEBANBEZLEDOLE T, RAIC. EEAD
BECYWRTDHEATI-FERLET,

3. DIV I Y FEMEOEBNGEANEREENI— FORBRE

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)

MAXIW
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MAX104

x5V, 1Gsps. 8w FADC

2.2GHz Sy 2/7—N P> 7Rk

R4, ZBEEOEBBHNBADEBRELEEDI— FORER

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

A7ty MR
INSDTFTNARE. VRATLF 7Y NAHEETD
T DDFIEASI(VOSAD) ZIZMH L TNET, ATty b <
FEANIZ. NE+2.558E) 77 LI DED MAXI
INAT2ABESNTNET, LNHBREEEY 772 MAX104
BEDENTY, EEMBADERN25KQDZDE POT Y0SAD4
%#REFOUT & GNDIDRSIZHE & /=988 1 0kQIR T > 10k
SOAXA—HTHETEHIEICEY . ATEY FIS—%
BECTEZT(R11). ZOHIEBEEICLDATEY ~ GNDI =
B II+5.5LSB(typ) T, <
20w OEE
MAX104l3, 227 LTY kegmommrEmicgst D11 ABIKORT V23 X=FIcsoA Ty K
SNFHOY I ANEBZ T B, ANBBHOBE g
RENTLETIUCE>TWVEY (M12), o0V CLK+ —

AAE. FUTEDL—F M) I 03N 5008EH
TCLKCOM(Z Oy o#&im') &7 — )23 L TR IR LI
INTIEY, CLKCOMRIHEEIS. 5 K~-2VE
DEBBEICEHRI DI &K, ZHEECLERE LN
EAVINFTIVIITEZT,

IOV IABIREIBD T )T TTINY TF7EINTIND
e, MRIEBODY A KR —ATHETF— A /N\—=5FH
WIEICBIEL 9, MAX104(Z, IRIBAMENT100mV
(-10dBmM)D > I ILT Y REAIHE / A Y A Uik
IOV IESTHETDLDICESSNTINET, Th
IC&KW. ABECLOAY /Ny D7 ROZENICHED
DU EHRTEZ T,

DUONIV ROV IANHAVBRESAT)
BB A ZDHA B —R &I 0 Y9 A
ICACRIIDCHY T T2 LIk, BNfItaE
hEoNFE 9 (R13a, K5), BIEADC/NT V2 &1ED
ICIE. BREISNTIVEWT O Y 2 AHENESETGNDIS
L TE0QFEHRIFMIBEL T T 00\,

SO0 RSAT/IXT—L~NJLH-10dBm~+10dBm
(20O Z{EERET100mMV~1V)DEETH L. T—5
OVN—SDERIMEEICIFEAETEL T A, MAX104
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CLKCOM

CLK-

CLOCK INPUTS ARE
ESD PROTECTED

(NOT SHOWN IN THIS
SIMPLIFIED DRAWING).

VEE

M12. @RI OVIANBE( VIIVI Y R/EE)
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=5V, 1Gsps. 8w FADC

2.2GHz Sy /K- EP > 7Rid

DERIMBEDILERIL. +4dBm(& Oy Z1E5HxIE+500mV)
DI INTIY ROV RSATERLTAESNT
WEd., ANW7VTEBOBEMERK SO, 70V Y
IND—= LX) TR RK+10dBmICHIBRLTT S0,

EFHIOVIANHAVERESAT)
BUEEEREEERENE NS 2AERLTI )L
TYURDYA VR —2AEEG RSATICEHRTEE,
ZE1 0w RS54 T(E13b. EE)DHEESERATE
9., BBEONEBOL—F M) IVTEn=50Q
IOy ZBIERICE DT, BNEREY Y F U IH
REESNF T, BEAANRBBERAICDINTIE.
[V IINIY ROV IANTFAVERSA )] %
SBLTTE0,
NIV RoOY I ANECLRESA D)
MAX104% > >2)L T RECLZOY Y RS54 THIC
BREITDICIE. 7OV IANERIBCICRIBET
BHELTTRENED), BBENTLAENZOY AN

IZ/AZNW Dy T L TERNMEZSIEESEDD
ZBR T2, RFE/INA /N2 Z A f-VppBIR(-1.3V)
hETT,

Z8o0v I ANECLESAT)
CLKCOMIZH Do Oy U#iEEBEE-2VICHRET D
ZEICEY . MAX104Z @M L EE(K13d. KR5)
ECLYOYYY—RTHRETEZT., 70V TR
1) —>/(CLKCOM)IZ. ADCICTEBEIHRENET S
TO.0MpFD IV F o5 &EALTGNDIZ/NA /53R
LTFE0,

20YOANDACHY TID

IOV IAADBACHY T I3 nNTIDIEE. EE
HAELIBHECL(PECL) T O Y U ANCLK+ R UCLK-
ZEREITDHIEELTEZT T, TDFHICHINTIE.
CLKCOMZGNDIIC#EH L TS0 EREISNTLVALY
IOV IADD. BE#EINTWNDANDHY T TIC
FEHAINTNDEDEFBLEDI VT T EE0QEH

A CLK+

/\< / OLK-= 0V
05V \/ >t

|

+0.5V

NOTE: CLKCOM =0V

+0.5V

-0.5V

NOTE: CLKCOM = 0V

M13a. IV ROoOY I ANES

M13b. Z870VIANES

A CLK+

-0.8V F——
/ CLK-=-1.3V
1.8V \/ -

'

NOTE: CLKCOM = -2V

-0.8v

-1.8v

NOTE: CLKCOM =-2V

B13c. 2V JIVIVROECLYOY I RSA4T

AKX

M13d. Z#BECLYOYV I RZA4T
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+5V, 1Gsps. 8E'v FADC
2.2GHz S v 2/h=NF7 > AR

W x5. DCAYITUYIDoIOYVIBEMATaY

2 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

E Single-Ended ECL ECL Drive -1.3V -2V Figure 13c
Differential ECL ECL Drive ECL Drive -2V Figure 13d

ZEIICEKELIZEDT, GNDIIXY L T in LI
SNTWBIFEICIE. > T ILT Y FOECL/PECL/
A VREREN L ABET Y o Vo

FINVFTLovDYEY FEE

MAX104ld. HAOT A HINT—IDT—IEREA
YOI oAV I TF—IDEDICEE T DHERT:2 S0ke S0k
FYIWFTL IO ERATWNE T, TYILFITL O
D)ty ME. BEOMAX104%2 4205 —1)—T93
. RUARTVILF Lo 2EHE2RBICHE
ERVUEY, R1OBERILTOYI5AT7I5ALICIE.
ADDAA VAR IOV INSHEDITFVILF I L oY RSTIN-
ty MEBEEBATRENTWET, AXONMBHEAIC

amr>C. Uty bNAADT2T7ILZYyF. Uty b 8‘20““ 8
INA T4, FYINFTLoF o0y OREBRD
Dty hEADBYEY, TYILFILoTUEY b o

RSTIN+

IJT

FERUCDEI 3 v OFHEICERT DESIZ. RO RESET INPUTS ARE
([CEEESNTIVE T, ESD PROTECTED
(NOT SHOWN IN THIS

> = SIMPLIFIED DRAWING).
Dty NAATFA7ZIVSYF ) GNDD

Uty NMAATFIT7ILZyFEERTOY 2. MAX104

v I " S =
DPECLIAEEE LTI 5EDEF LV OBRaRE 214 VY PADBEDEE

ETBEBPECLU Y MAHESHHFET, Uty k
EBBMSBAIREDENT T U — 3 BT,
ey NAAEF—TUICLTENTHENEE Ao
ZOBE. Uty NADIZREE0KQIER E 20pAE TR
V= LS TEELLAICESNA PRENET,
Z DA EHEHRSTINGERSTIN-OBIC-1VDEE
£ LTHER Y NEBET A E—TILLET, 500
T(VecO - 2V) 1T BB S N/=PECLO S v 7 LAJL
CERESN-ISE. WE/ A P23y hD—23BSIC
F—N—RSATEnNEd. 14Uty MAHES
DBERERLET,

RSTIN+

Yy MADWT—FEBEICTYFITDICIE. T M15. Uty NAAYA I VIDES
IOV IDIENITY ORIty 7Y TS

(tsU)RUT—5R—I FEE (thp) DA TEIZ = T

WBREAHUET, MDY IJRIC. Uty bk

ADETGTI o000 oDBDYA IV TBFRE

~LET,
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=5V, 1Gsps. 8w FADC

2.2GHz Sy /K- EP > 7Rid

#6. FVIFTLIVEAERUU LY MES

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

ey hX1TS12

ey MESRREBICS TR avigUey b
INATZA2TT, TOTAVIDENIE. BEEh/:
7007 -5 ADCZRUKRITDHERBEE -
T2EOIC. JOVIYAIILDO/ERBEMNMT D
ZETT, ZD&LDICTDE VY b TF—FNH
RSTOUT+/RSTOUT- PECLEAICEREL & &I,
RSTIN+/RSTIN-TU &Y hADTDRERENELS N
FmC. ERUMBIAR—MIHFERETD7FIOIT—%
CHBICEEZSNE T,

FYIWVFTL oY oOy OFES
FYNFTLoHo0y oRERIE. TIINFTLYIR
RUOFEFVILFTL VI RBEDHELKEE— RICDE
EENADIVI, DIV2XRIIDIVAr Oy ox=FELFT,
TTL/CMOSH#I# A DDEMUXENRU'DIVSELECTIZ.
FIYIWNFTL v OZE—ROBRZHIEL T (R2%
28R), H16&ER17TDOYA I VIR, #FNnENDIVI,
DIV2RUDIVAE—RIZHBITDHEHY A I VIRY
T—=IT A A NERLTNNET,

TINA ZDINT =Ty TBEIZIE. CLK+/CLK- AR
BFeH>7) o0y EDREADY+/DREADY-
EHCHITDT—YLT 170V I DOEOAHEBRIIE
ZVY LT, ECO2HBEBICDONTHBELTID
ZETIN. ThoorayonBid2 @y OmEE&k
' Z2ET, INSDRMBEOBDZEIS. DIV2-DREADY
JOVIDNERDRECTY ., ZOBRIE. H16D5 A
IVITHICRENTINE T,

A25—=1)—=T% 2DUEDOMAX104%&FIA L TEM
YT OREERDD T T ) Tr— a3 NIENTIE,
BAD/NT =7y TRHICE2TOMAX104%ZBEHMD
DREADY{ZAIC Y bLTFS L\ ZOEEBREIES.
TINA ZBDOENY VT IVDIREZRET DI-DICME
TY, AN=5%UtYy TDEIDEEIRENER
EhEd, Uty MEBIE. FYILFTLoToOY D
RERTOVIDRABAD V5 Z&EH IZBEFDAIE
REICLE T,

DREADY+ tFDREADY

DREADY +

DREADY -

DREADY +

DREADY -

AUXILIARY PORT DATA

PRIMARY PORT DATA ><

M16. FVILFTLvo2ZDIV2E— RIZHITBCLK E17. £TOE— RDIV1. DIV2. DIV4)D
RODREADYS A 2 >4 (23@") DDREADY HHY A 345
A1 E % KR)

W AXI /W
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MAX104

x5V, 1Gsps. 8w FADC

2.2GHz Sy 2/7—N P> 7Rk

Dty D

=E&IC. Uty MESIIEHPECLT7 #—V¥ Y KT
ey NMESRKREBEODREZD 7OV IICRNE T,
RSTOUT+/RSTOUT-IE. HAT—FREZE I SIERE
TREREDHDT7 T )r—23 B0 T, BADIER
FIYNFTLoHYZE Y N DDICERINDIEH
BE=NZIVEY MEBEHHALE T, Z2LDTVILF
TLOYFNA G, 70V I TREISNTIVDEIC
Uty MESHWK DA orOY o9 AU OBFEE
LRI EERBEELT T, INEERKRT DI,
MAX104MDREADYZ O ZISRSTOUTAELEL T
WBBNTILLERITET,

BE—D7/N\AZ2Di5E. Bty MIBEHY B A,
Zhid, HAR—MMIBTBDT > TILDIEEHDREADY
0V IDWUBICHKSTAREENDTY, DIV2E—RIZ
ST, FEIR—bDFT—%138.500v oAU
FIHBES N, ER—MDF—#37.500 V05101
BESNET, HLVAEDT—ISDREADYZ O Y D
MABICEIRR S BICHBIR— MIHWUFT,

Uty MHAESRSTOUTOEE(6.50 0y 7441 7))
(3. FR—POBELUEN IO I A D)IVIZITH7%EL<

BOTW&ET. TDOXKDICRSTOUTIZFFSEFENE S
ENTW2ih. ERUMHER— bDOBEET—5 Dk
BEMNITEZENTEET, RSTOUTESAEDOIC
R5B5. DREADYZ OV 7)Y beh&E T,

DREADYZ OV IMAA-OY ZIIxd UM@Y)
AEECH DD, BRI DNEYA I VIHN2DHY)
9. BUDY A I JH(®18)Id. DREADYZ O &
EABEIC )y bENTULVDRFD. RSTOUTY A 220
ERHROEHNR—bDT—FT7 54X h Rl
TWEdo ZORICHNTIE. RSTINVLZADERS
27090 A0 TYd, ZDOxERHETTIEIDREADY
OV INHMENTICHRE. BBRUER—FD
T—FZ M) —LbHlicnNT ICREET,

2EBDY A I JH(KE19)IE. DREADYAEA Y b
UHERTN THDBEDHRERLTNET, ZDHBAE.
DREADYZOv 23> 7oy onita4 o) %
[ERWUSELL. Uty MIMBICBUBESLEY, MEIRD
FR=DDT—FZX M) —LHEFEELL TSI EITER
LTFE. Uty bARET DEIIC. #BIR— NI
(BT TV EBATEY . TR—MNIFHIT TV
ZEATNET, RSTOUTOEEMELELIZZ(IND

ADC SAMPLE NUMBER

ADC SAMPLES ON THE RISING EDGE OF CLK+
CLK- n o 2 n+3 I 1 R 1

om7 8 9 n+10

LAl __r_1jr12 o3

AUXILIARY
DATA PORT A X X X -1 X = m_
OATAPORT | X A L = X L
RSTOUT-
RESET QUT === o [y
DATAPORT 000000000000 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.

®18. FVILFTL v ZDN2E—RIZBEITDUEY MADS A I VI (DREADYN 7S A X hENTD

iEA
=]
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+5V, 1Gsps. 8’y FADC
2. ZGHZI“7/9/IT—/1/I‘7/7NE

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

CLK:__‘n o 2 ____r]+3 o omd o mb om7 M8 ____n‘+9 __n+10 ___r_1f12

o

Ly S

RSTINY
_________ DREADY+
oreany ¥
xDREADY’ ; OUT-OF-SEQUENCE SAMPLE
AUXILIARY
DATA PORT ) X X X -2 X n \ ni2 [
PRIMARY
DATA PORT A X X X ) el T
RSTOUT-
RESET QUT =-==-r=-r=-rsorsorsoeaeedt e y S
DATAPORT — b
RSTOUT+
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. #VILFTLYIZDN2E—RIZBITD )Y MADY A I VI (DREADYABT7 ZA1 X hEn:z

]
DREADYZOv oDy MIEDREBEZTITE ).

INSDOR—MORDOY > TILDOIBEHLEELL TL\D
CEIFELTTRE W, @BIR— NI —4 U

EbBNY Y TIVEEATHET, THIZDREADY
2ty MIBICBEUEHSBDCDICBEL DL
IOV IYATIDIRUBLIOERTY, .
DREADYfIMEICEHRAE L. &L ADTF > TILIEEIC
WEIR—MIHDZEITERBLTTE 0,

hodfld, 2200V 014 0ILOE=D) =Y
ANESDHERELDEAGHLEERRLTWVET,
Yo7 o0y ollddaty b7y TREROR—ILR
BRADOMEFEHITE-SNTL\DIEEIE. NEMAX104
FYIWFTLOTHEESAN OOy IS ATILETD

Uty hVRTUY bI2ZEEABETY, LAl

ZOMICABRTVILF TL T EFERLTNDIBEICIE
NIIHEBTESEI A,

2LDOTVINFTLOYTINA ZTIE. 20V 0 THE
SNTLDRBICU Y MESHEEL TV DRENHD
&G F1onuvobAoNLEUERIN Y bR
EIDAREMENHDIEITERLTTRS L, &I
BER 2 &ld. DREADYZ Oy 2 DAEN BEEDZH
[1oO0v oA IIVHTRET I X SBAMETH O
Ba. ey MEARE KELABLBYIT,
EMBICIE. RSTOUTESA YO Y /LR EHIC

AKX

[ERVIHT I C IR ET, RELVRATLUEY b
MEITDREODHEI. ABTVILFILIYDR2A
Dty MIBERHODREADYZ Oy O 4 7 ILD™E
RSTINZREE L#lJDZETY,

Fv TREDRE

FYTREDHNEEZREELESTD 7 IV r—3viC
HNTIE. lconsTR UlptaT(T 52 MICONSTR U
IPTAT)@E@,UIL% BETDEICKY . BEIEFMEIC
BIFBDMAX104DF Y TBREERDDZENTEET,
N oY= /N $T1OOUA@%//|LT 2TCTELLIEDED
[CEEtESNTLWE T, ThoDERIE. MAX104M
NESESHEE+2. 5V KXy T T 7 L2205

HIEEINIE T, IconsTIIREICHKZFEL LK DICERET
SINTNDDICTT LT, IpraTlidfEsHEBE ICEZLEAIL
T, INODERIE. Vel ZEBEETDHPNPER
V—2ho#tiaS . GNDIIEHRINZ2DDES!
FAF—RICRERNAAF T, 32520 MCONSTRU
IPTATISA =T DFFICLTHEWF A, T,
ABF vy FIAA— RHEBRY —ADBEMERS T2

TY, FYTTBEEAET DREEMESEIS. GNDI
HEERECSTIERFCEERZNETDIETT(ID
BRIV F VY VFIAMAFA—RE Y NAFTLET),
BEOF Y TREISAKXTHESINE T,
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MAX104

x5V, 1Gsps. 8w FADC

2.2GHz Sy 2/7—N P> 7Rk

IPTAT
lconsT

FvSREEANETDES1DOAETIE. K20ICRT
AR TEREFEBLET, ZOEBITFY TRE
ISl T oBEEZER LT T, COESEFERALLE
T7I)r—232ELTIE. MAX104DF Y TRBE%
—TEIRDI=ODSH T 7 OREFIEHZE I FONET,
ZDEIEIE. IconsTRUlpTaATERZEEVCcONSTR D
VpTATIC B T B ETHEL F I (DI Noh+27C
TEUEICKEDZEAZRICANTRT—) T 0LF9),
CHBEEEH. IZREDOAEZ 7 TELTER
SNE2DOT7 AL o TBIRENE T, ERMED
NHMBEIZ4.5092V/VTT, sHRIER T > TDFIBITR
THEaonxd,

ToiE = 300x - 273

Ay = VTEMP
VCONST - VPTAT

COEBOF)TL—arEIFDICE. £IIUTD
B2 2~3%#&EL TCPTATREDOADZEOICLT
T MAX104HYXD—77y T UTIREET. V1EMP
HAN-2.728VIC1EDETIRT >3 XA—YR3%5RHE
LTFRE FrUTL—23rhpETLE. JUTD
EVli~2z#d 2L QBOBESHENEEL T,
ZDEDICTDE. Vimp/ — RIZHBITBDEEITIRAIS
RO TEBEDOMAX104DF Y TBEICEEFIL £,
TDIE (°C) = 100 x VTEMP

AT TR —1) v JEREER LT Y TRERE
DOERBEIF. EICEBRAOENOBEEY Y FIIC
KOTHIBRENE T,

gE

77— a VRIBICEDTIE. ESBGA/N Y T—
DMAXT104DEMERDETHRE— T 2V T%/NY
T=UICRUMITS I ENREBICEDIBEELHIE T,
BEOFA—TU—IlOE— b 2Uld. EENK
E—hI2IA—ANSAFHETI([E—b 2T

Ay = 1+ AL, o AT A—NEBR), b— h U OFTTITEERDHNT
R2 R3 WD, /N — IOADBIHES T,
33%Q  HQ 1oy
6.65k2
IPTAT - JUt
° 01 >
L MAaxKim 12.1kQ 20 MM Ri
- 1/4 MAX479 %3 VeTAT 1/4 MAX479 7.oke2
12.1kQ e
]
ICONST B> . -
. VTEMP
V, AKX/
A et 14 MAX479
1/4 MAX479
6.05k2
X20. MAX479% R L7 v T REINEEE
24 WX/
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+5V, 1Gsps. 8’y FADC

2.2GHz 5 Jﬁ/l‘l"—/l/ K72 7Rk

RT. E— b2 VODBHBIBEELIEED

MAX104 D zaY14sE
AIRFLOW - MAX104 64A (°C/W)
(linear ft./min.) o AT(S)ILI\jl.Ir( WITH HEATSINK
0 16.5 125
200 14.3 9.4
400 13 8.3
800 125 7.4

ERIMRE

MAX104l3. v o arhsEBERENDERIER
HERODIEHICETIVEENTINE T, R7IC. RADC
DEFIERE/N DX —FZRLE T,

BEEE : Tao=+70T

E—bh 2% 25mmx25mmx 10mm

BRI AIROLATDIN 414 Fx4A F
2E5RE
2ERE

E—b22OA—7

Aavid Engineeringtt X UIERCHtIE, 25mm x 25mm
ESBGA/N YT —DICEDIHA =T Y—ILDBER E— K
DD ERBLTNET,

Aavid Engineering, Inc.

E|EE 1 714-556-2665

E—bh2ohyOT%ES  335224B00032

E—K~2 203 D 25mm x 25mm x 10mm
International Electronic Research Corporation (IERC)
EBEE 1 818-842-7277

E—h2ohyOT8S  BDNO9-3CB/AO1
E—hr2 2<% 23. Tmm x 23. Tmm x 9mm

NANR/LATD NER

ISV TA VI EBRT Y T I3 MAXT104D
MEEICHE<EELT T, 70V IEREAIGHZT
NEREEN'BE Y hTHDIBEE. BI L BWTAIFI
O M= AR VI7LVR BERUITS VR
gEHszBLTCHY T TL. ADCOERIIEEEIS
BEEBEEX3T. COH. IS0 T1 VIRUER
THYTIVITDHA RSA VBRI DODTTFE
(H22),

AKX

THERMAL RESISTANCE vs. AIRFLOW

18

N\
16 \\
14 \\
12 A

N
10 \\

WITHOUT —
N HEATSINK

T—
]

8ua (°C/W)

6 \\lITH HEATSINK
— |

6
0 100 200 300 400 500 600 700 800
AIRFLOW (linear ft./min.)

X21.

IFLHTIE. ISV RTL—VEEBRTL—08
Bl ezl EB ) FERPCB)DER %34 <
WREBLET, MAX10413, 7HO0&EFa205ILDYT
S REHENBI 2 1B D TNDIH(FNZENGNDA,
GNDI. GNDREU'GNDD). 77U v NERIZ
FFOEFATIINDIT S REHBI 2 ICEDTEHY.
—RDH(EBBETOER IS R)TEHRINDEDIC
LTFEWe TADHIESETAFIVTZT R
TL—2DEIIEIE. PHOJESE7FOFT5 R
TL—=OEIZEINWT TS Ta OFILESIL.
BRI AND. U7 L ZAAARCOOY D
ADDBERZITTIS N, 7OV Y. 7FOTADRD
TAOHINHNDEODSRESIEI. MAXT104EVKITT
FBRHINTNWDEOHE50QVIoOR NIy TS14>
ZFEALTEELTTS 0,

MAX104l3. 7FO0ET 4 2FZIVDOBBREANDN A%
ICIED2TWWE T, B1B. Vee(-bV7+raodrRuUy 7
2 ML= EBR) ROV cl(#B)DAT/H7Z T 20V o
DB NRFLYTIITTLVIAROU T 7L VR
7o TEERE L. VeccA+BV)HAADCHOO /N —%
TLAICBREMHREL. VecO(+3V~VecD)A'ET?m
PECLR—ZXDEEEI 3 VICERZMHIEL. TB5IC
VeeD(+5V)AIF—45 O /N—FOEToO sy VE g
ICBRZMHE L TIVE T,

IND =Ty TAIZ, MAX104DVeeBRIA> 50 b H
F—TUDEFIIBDIEIFFEThETA. COREZE
BT DIeD. VEpEGNDIDBICERES 3 hFT A 7F— R
(EbO—Z1INBBI7H)ZMML T TS\ ZDTA
F—HRE. FNNAZRDOFTZ S L— bHIESE/NA T R
LTSy F 7Y TORREICIEDDEBEEXT,

MAX104 MM EE
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x5V, 1Gsps. 8w FADC

2.2GHz FS v O/— NV FFP > AR

2TCOERII. TUVNERICADEZARTKRER
FUZINWRISERI T oY EFERLTTHY T T
LTTFE, ZEDHEEZEDICIE. ETCDERZ
B TS Y RICINAINZLT TS0\ ZD/INAINR
ICIZ. BRE/ A XZBRETDHODI0uFZ &)LV
FToHE, EBICARBOS N/ A XEZRETDIEH
([CMAX104DBEICEESN/Z0.01TuF AT RU
EmEBEDATPFEZ Iy oFy 7T EATIC
LIZEDEFERLTTIE0,

MAX104

RINNSA—SDESR

S IFERRE(INL

BAFERMIET. RROCEBMEOERNSDRE
Td, COERII. BRROBERT 1Y MMEBEDRE
HIRICRTEVNED)HDWNIT T 'Y FRUMNGRE
X (EO)IICLIZRICRERMDRRBZRATLLIR
TYo. MAXTO4DEFHERME/NT X =7, RRER
T4 MNEICEKVAESNTNEY,

VecO

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

Vel

aND 10uF  [1onF  [tonF  [arpr [arpr [arpr  [arpF

VEE

VoA

GNDA 10uF 10nF 10nF 47pF 47pF

VeeD

anop  [10wF  [100F  [1oF  [azoF  [a7pF  [aroF  [47pF

1N5817
GNDI

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

10nF 47pF 47pF 47pF 47pF

VoA =+4.75V T0 +5.25V
VgD = +4.75V T0 45.25V
Vel = +4.75V 70 +5.25V
Vee0=+3.0VT0 VgD
Veg =-4.75V 70 -5.25V

M22. MAX104MD/NXA/IXRET S REfR
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=5V, 1Gsps. 8w FADC

2.2GHz Sy /K- EP > 7Rid

M3 IFE#R1E(DNL)

MAFEERET. EEOITY TOEHEE1LSBD
EBRREDOENDETYT ., DNLOXKESATLSBARET
N, 2ODACIE I v Y TJa—- R BN &,
ROO—RIGERAMTHDIENRIESNT T,

Ew rX>5—L— FBER)
(TS hnf-EED) 7O ANDEENHD
ABDAVNL—=—FDRERDELICKEDTIND &,
EZEREICERITD2Io—HEIWUEBET, 2D
IZ5—ORESIE, AVNNL—F3Yy NT—=ORDZED
JAVINL—FDEUEICHKELEZ T, MSBOO /XL —%
THOEBEICIE. 2OTZ—I3T7IVAT—ILIEL
F9, MAX104IZ1=Z—2oRT>O—RAHXTINDS
DITZ—DAREZAEILSBICHIPRT D &Y. 2D
BMEZBALTINVET, CNODIZo—HWEETD
R, 101600V 09140 (typ)ICDE1EET
RSN THEY,

BN A—FDER

ESHELE(SNR)

TADINT D TIHORREICBBRSINIBEED
BE. BHMEASNRII IV =)L 7FOJ AN
(RMS{E) DRMSEEL T Z—(%BI>—)Icdd St
TY, BENLGRNTFOTT71 5L/ A4 X ISHEL
Io—DHCERL. ADCOBEERENE Y MICEDT
BERFUET,

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

BRICIE. MEL/ A1 XDMBICE—VIL/ 14X,
U772V R/ AR, 209009 5ED/ AR/ —XR
nbhFEd, 2D=H. SNROEEIZIIRMSES &
RMS/ A ZXDtkEEIET, RMS/ A4 XIE. £2TD
AR NV D OEXRE., RPDSDDEHRBEAV
DCA Ity hEZELSIWNV=HDTT,

AKX

E3EY MI(ENOB)
ENOBIZ. BREDANBERBROY VT VIREIC
HITDADCOEUMLBREZRL T, EEKIZADC

DIZ—I. BECIS—DHERL ET ., ENOBIZ.

BRNLEIIVAT—)VEREEEEITDMBE T 1Y b
NoEtEENEd,

ES B +FEH(SINAD)
SINADIZZERME Y FI(ENOB)= B L T, AR TEE
LEd,

SINAD = (6.02 x ENOB) + 1.76

EB/FABREHA(THD)
THDIF. ABDESORANDADDSHKRMSHEER
BZEDEHDDLETY , ZNIIRATRENE T,

(/ 2 2 2 2\ )
THD = 20x|ogL kvz +V3 T +Vy + V5 )/V1J

22T, VIIEXEDIRIE. Vo~Vsl32R~5RS58K
DIRIET Y,

RTIVFPRIV—=54+ 3y oL 2I(SFDR)

SFDRIF. EFR(EARESHED) ERCKEBLRTIT R
A3 (DCHA Tty bR <)DRMSEDLEZ T2 V(L
TRLIEZHEDTT,

HEZREH(IMD)

Y—h=2IMDIF. WINHADAS h—2ERBDIR
MU E)BEZREDLEZ T NIVBEMTRLULIEEHEDTT,
AN R =2 LNINS-TAdBTILZA T —ILTT,

Fv 7155

TRANSISTOR COUNT: 20,486
SUBSTRATE CONNECTED TO VEE
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+5V, 1Gsps. 8E'v FADC
2.2GHz S v 2/h—=NF7 2 7AE

< (EESEDE
;
< 500
s 06 - AL PECLOUTRUTS
5V AliIALOG 45V DllGITAL LKETHE. Voc0 -2V
Ve VgcA Vel VecD  AUXENT Vg0 AUXEN2
%7— DIVSELECT ore/o. |2 N
+5V DIGITAL <€——] DEMUXEN 2 PTHPT-
4
<«—] vosany 2
P6+/P6-
2  P5+/P5-
DIFFERENTIAL VIN
RENTIL L >t ) z0=500 ) Vi ;
PRIMARY P4y /PA-
INPUT PECL +f
s0omvp-p Fs [ >—) 20-502 - VIN- OUTPUTS
2 P34/P3-
2 paup2 =
MAXIL g 2
(NN}
(@]
SAMPLE MAX104 5 Pl4fPI- 5
CLOK [>T ) ok T -
+4dBm PO+/P0- 3
=
AT+/AT- 5
CLK- p 2 S
o
2 (e}
S0 AGH/AG- z
=
- A5+/A5- =
GNDI 2, A5+/AS S
CLKCOM :
AUXILARY Ad4/Ad-
= PECL
GNDI oUTPUTS | |, a3ym
2 houfho-
2 Al+/Al-
——» RSTIN+ \ :
AO+/AO-
—— > RSTIN-
DREADY-/DREADY- |2
RSTOUT+/RSTOUT-
2 J
GNDA GNDR GNDI GNDD REFOUT REFIN
28 M AXIM
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+5V, 1Gsps. 8E'v FADC
2.2GHz S v /=l R7 > 7k

1923259 FDESBGAT Y Y FEBIRS > FINF—>

TOP VIEW

MAX104 192 Ball ESBGA

Printed Circuit Board (PCB) Land Pattern

1 2 3 4 s s 7 8 8 10 11 12 13
e 060 6 &6 © 06 6 @
GNDI GNDi GNDI GNDI vee! GNDI GND!  GNDA  VCCA TP, GNDD  VCCO VeCo
© 060 © 0o oo o6 e e
GNDI GND! VEE VEE VCCI GNDR  GNDR  GNDA  VCCA VGeD GNDD PO+ AD+
© 0 0 e &6 66 0 6 e 6
GNDE GND! VEE VEE veet REFIN REFOUT OGNDA VCCA veep GNDD Po- Al
GNDI GNDI GNDE

ICONST IPTAT VEE

o e V. " V/ ). 4V

oNbl Ve  veE MAX704

GNDY vee! VCCI

& +5V Traci/Hold Analog  VCCI

Vv oNor el +5V Comparator Analog VCCA
+5V Logic Digital VCCD

-5V Track/Hold Analog ~ VEE

Vi enor e +3.3V PECL Supply VCCO

) N 2 N

i x : T/H Ground  GNDI
Comparator Ground GNDA

m veE E Logic Ground GNDD

CLK- T.P. TP
CTLKCOM CLKCOM CLKCOM

CLK+ GND} GNDI . i

GNDI E VEE VEE veei GNDA VCCoD D RSTIN- RSTOUT- R- Ar
© © & © 0 © © © e o 6 oo
GNDI GNDi VEE VEE VeI DA CA D D R-P RSTOUT+ 4 AT+
GHDL GNDt GNDI GNDI veCt GNDA  VCCA  VCCD  GNDD  VCCO  VCCO VCCO  VCCO
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+5V, 1Gsps. 8Ky FADC
2.2GHz Sy 2/%—=NVF7P 2 7AE
NYT—2

(CDOT—52—MMIBEHEINTND/ N T —OAKRIE. BFMARMENTNDEFRY FBA. BHD/ VY T— BRI,
japan.maxim-ic.com/packages = SRR SL\, )

MAX104

Di.M Al _BALL
CORNER
Y i \ bo
Al BALL CORNER ‘ D 161514131211109 8 76 5 4 3 2 1
T 0000000000000000 |A—
Al BALL 1D. —3 FB- f 0000000000000000 |B
1.0 MM DIA: o 0000000000000000 |¢
INK' MARK 0000000000000000 [b
0000 0000 [E
A s 0000 0000 |F
B 0000 0000 |e
110000 0000 |u
* 0000 0000 [J EN
. | 0coo 0000 [k
0000 0000 |L
A ; 0000 0000 |M
E 1 1+0000000000000000 |¥
—100000000[00000000 |P
f 00000000/00000000 |R
©0000000[Q00000Q0 |T—
5 ——| L, »‘ ‘<—e
5.
_r A
BOTTOM VIEW
TOP VIEW DIE SIDE
A Az
‘ l,' ; o 1 1bbbIC] | cce A—A SECTION VIEW
" S S S CsCES=SECEs s =
> /V /1 X1 /VI
SIDE VIEW SEATING PLANE PROPRIETARY INFERMATION
=lDE VIRW T
PACKAGE OUTLINE, SUPER-BGA
APROVAL DCEWENT CONTROL G RV Iy
21-0073 2
TSy NI OTIRRISE STECITED STANDARD BODY SIZE DIMENSION TABLE
1 ALL DIMENSIONS AND TOLERANCES ]
CONFORM TO ANSI Y14.5M-1982. % |25.0 X 25.0MM_PACKAGE[27.0 X 27.0MM PACKAGE | 27
é SYMBOL | MIN. | NOM. | MAX. | MIN. NOM. | MAX. | NOTE
DIMENSION "b” IS MEASURED AT THE OVERALL
O o s MEASURED AT | A 141 | 154 | a7 | e | 154 | rer | A0
PARALLEL TO PRIMARY DATUM [-C-] . A1 0.56 | 0.63 | 070 | 056 | 0.63 | 0.70 | Eithr
é PRIMARY DATUM [=C=] AND SEATING A2 0.85 | 0.91 | 097 0.85 | 0.91 | 0.97 | rnicess
PLANE ARE DEFINED BY THE SPHERICAL 300Y
CHOWNS OF THE SOLDER BALLS, D 2490 | 25.00 | 2510 [26.80 [ 2700 [ 27.10 | 5o
4 THE 192 BALL 25 X 25 MM SBGA HAS 3 ROWS OF BALLS D 2276 | 22.86 | 22.96 | 24.05 | 24.13 | 24.23 FOOTPRINT
THE 256 BALL 27 X 27 MM SBGA HAS 4 ROWS OF BALLS. 3 24.90 | 25.00 | 25.10 | 26.90 | 27.00 | 27.10 BODY
BALL
E1 22.76 | 22.86 | 22.96 | 24.05 | 24.15 | 24.23 | oBAL =
SHAPE AT CORNER. MN 19 x 19 20 x 20 A
b 0.60 | 0.75 | 0.90 | 0.60 | 0.75 | 0.90 | pfhRey
VIN DISTANGE
d 0.6 0.6 NCAP TO BALLS|
BAL
SINGLE FORM ° 127 127 PITCH
aaa 0.15 0.15 | COPLANARITY
6. ALL DIMENSIONS ARE IN MILLIMETERS. bbb 0.15 0.15 | paraLLeL
coc 0.20 0.20 | rRless
[SEATING PLANE
A HEIGHT FROM BALL SEATING PLANE ddd/p\| 0.5 [ 0.33 | 0.50 | 0.5 | 0.33 [ 0.50 [SEATNG
TO PLANE OF ENCAPSULANT. P 0.20 | 0.30 | 0.35 | 0.20 | 0.30 | 0.35 [FNASSRTON
SOLDER BALL
s — | — [ oo [ — [ — o635 [SO0R,2AT
"S" IS MEASURED WITH RESPECT TO
AND AND DEFINES THE POSITION OF
THE 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
0.50mm.
PROPRIETARY INFERWATION
10. "SUPER BGA” IS A REGISTERED TRADEMARK OF AMKOR TECHNOLOGIES. TILE
PACKAGE OUTLINE, SUPER-BGA
11. MEETS JEDEC MS034. APROVAL DCEWENT CONTROL R, = o
21-0073 /E

JEINTVNIBRRER. (e 05)5050.0141 FAX. (03)3032-6149

VHEIVLARBR2ICVF D LBERBICEHAINERBBUADERBOERICOVWVT—IERZEWWVAIRE T, BIREHF A EVRFBEESNATHEEA.
VFULRBHEEFPELERRUAEZEET OEMNZERLET,

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