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ABSOLUTE MAXIMUM RATINGS

VDD, OVDD t0 GND ..o, -0.3V to +3.6V
OGND 10 GND ..o, -0.3V to +0.3V
INA+, INA-, INB+, INB-10 GND «..vvovovoeeee -0.3V to Vpp
REFIN, REFOUT, REFP, REFN, CLK,

COM 1O GND ..o, -0.3V to (Vpp + 0.3V)
OE, PD, SLEEP, T/B, D9A-DOA,

DI9B-DOB t0 OGND ......oveveveveee . -0.3V to (OVpp + 0.3V)

Continuous Power Dissipation (Ta = +70°C)
48-Pin TQFP (derate 12.5mW/°C above +70°C)....... 1000mW

Operating Temperature Range ..............c.cccoe.e -40°C to +85°C
Junction Temperature ...........ccooovviiiiiiii +150°C
Storage Temperature Range ............ccocooevveene. -60°C to +150°C
Lead Temperature (soldering, 10S) ......c.cccccevviiiiiinnnn. +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vpbp = +3V, OVpp = +2.5V, 0.1pF and 1.0uF capacitors from REFP, REFN, and COM to GND; REFOUT connected to REFIN through
a 10kQ resistor, VIN = 2Vp-p (differential w.r.t. COM), CL = 10pF at digital outputs (Note 5), fcLk = 20MHz, Ta = TMIN to TmAX, unless

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

PARAMETER ‘ SYMBOL ‘ CONDITIONS ‘ MIN TYP MAX UNITS
DC ACCURACY
Resolution 10 Bits
Integral Nonlinearity INL fiIN = 7.5MHz +0.5 +1.5 LSB
Differential Nonlinearity DNL fIN = 7.5MHz, no missing codes guaranteed +0.25 +1.0 LSB
Offset Error <1 +1.7 % FS
Gain Error 0 +2 % FS
ANALOG INPUT
Differential Input Voltage VDIFF Differential or single-ended inputs +1.0 V
Range
Common-Mode Input Voltage Vpp/2
V V
Range cM +0.5
Input Resistance RIN Switched capacitor load 100 kQ
Input Capacitance CIN 5 pF
CONVERSION RATE
Maximum Clock Frequency foLK 20 MHz
Clock
D L
ata Latency 5 Cycles
DYNAMIC CHARACTERISTICS (fcLk = 20MHz, 4096-point FFT)
f =7.5MHz, Ta = +25°C 57.3 59.5
Signal-to-Noise Ratio SNR  |NAOorB A dB
fINA or B = 12MHz 59.4
f =7.5MHz, Ta = +25°C 57 59.4
Signal-to-Noise and Distortion SINAD INAorB A dB
fINA or B = 12MHz 59.2
f =7.5MHz, Ta = +25°C 64 74
Spurious-Free Dynamic Range SFDR NAorB A dBc
fINA or B = 12MHz 72

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vbp = +3V, OVpp = +2.5V, 0.1uF and 1.0uF capacitors from REFP, REFN, and COM to GND; REFOUT connected to REFIN through
a 10kQ resistor, VIN = 2Vp-p (differential w.r.t. COM), CL = 10pF at digital outputs (Note 5), fcLk = 20MHz, Ta = TMIN to TmAX, unless

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
f = 7.5MHz -74
Third-Harmonic Distortion HD3 INAorB dBc
fINA or B = 12MHz -72
) . ) fINA or B = 11.985MHz at -6.5dB FS
Intermodulation Distortion IMD -76 dBc
fINA or B = 12.893MHz at -6.5dB FS (Note 2)
Total Harmonic Distortion THD fINAor B = 7.5MHz, Ta = +25°C -72 -64 d4Bc
(first 4 harmonics) fINA or B = 12MHz -71
Small-Signal Bandwidth Input at -20dB FS, differential inputs 500 MHz
Full-Power Bandwidth FPBW Input at -0.5dB FS, differential inputs 400 MHz
Aperture Delay tAD 1 ns
Aperture Jitter tAd 2 PSRMS
Overdrive Recovery Time For 1.5 x full-scale input 2 ns
Differential Gain +1 %
Differential Phase +0.25 degrees
Output Noise INA+ = INA- = INB+ = INB- = COM 0.2 LSBRrRMS
INTERNAL REFERENCE
Reference Output Voltage REFOUT igf/S \
Reference Temperature °
Coefficient TCREF €0 ppm/*C
Load Regulation 1.25 mV/mA
BUFFERED EXTERNAL REFERENCE (VRerIN = +2.048V)
REFIN Input Voltage VREFIN 2.048 V
Positive Reference Output
Voltage VREFP 2012 v
Negative Reference Output
Voltage VREFN 0.988 V
Differential Reference Output _
Voltage Range AVREF | AVREF = VREFP - VREFN 0.98 1.024 1.07 v
REFIN Resistance RREFIN >50 MQ
MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +3V, OVpp = +2.5V, 0.1yF and 1.0uF capacitors from REFP, REFN, and COM to GND; REFOUT connected to REFIN through
a 10kQ resistor, VIN = 2Vp-p (differential w.r.t. COM), CL = 10pF at digital outputs (Note 5), fcLk = 20MHz, Ta = TMIN to TmAX, unless
otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Maximum REFP, COM Source | 5 mA
Current SOURCE
Maximum REFP, COM Sink
Current ISINK -250 pA
Maximum REFN Source Current ISOURCE 250 PA
Maximum REFN Sink Current ISINK -5 mA
UNBUFFERED EXTERNAL REFERENCE (VRerIN = AGND, reference voltage applied to REFP, REFN, and COM)

) RREFP, Measured between REFP and COM, and
REFP, REFN Input Resistance RREEN REFN and COM 4 kQ
Differential Reference Input _ ) 1.024
Voltage AVREF | AVREF = VREFP - VREFN +10% \
COM Input Voltage Vcom VoD/2 « Y
10%
Vcowm +
REFP Input Volt V Vv
nput Voltage REFP AVREF /2
Vcowm -
REFN Input Volt V Y
nput Voltage REFN AVREF /2
DIGITAL INPUTS (CLK, PD, OE, SLEEP, T/B)
) CLK 0.8 xVpD
Input High Threshold VIH — V
PD, OE, SLEEP, T/B 0.8 xOVpDp
CLK 0.2 x VDD
Input Low Threshold VL — V
PD, OE, SLEEP, T/B 0.2x0OVpp
Input Hysteresis VHYST 0.1 V
| VIH = OVpp or Vpp (CLK +5
Input Leakage I I DD DD ) pA
I ViL=0 +5
Input Capacitance CIN 5 pF
DIGITAL OUTPUTS (D9A-DOA, D9B-D0B)
Output Voltage Low VoL ISINK = 200pA 0.2 V
Output Voltage High VOoH ISOURCE = 200pA OVpbp-0.2 V
Three-State Leakage Current ILeak | OFE = OVpp =10 pA
Three-State Output Capacitance Cout | OE = OVpp 5 pF
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +3V, OVpp = +2.5V, 0.1uF and 1.0uF capacitors from REFP, REFN, and COM to GND; REFOUT connected to REFIN through
a 10kQ resistor, VIN = 2Vp-p (differential w.r.t. COM), CL = 10pF at digital outputs (Note 5), fcLk = 20MHz, Ta = TMIN to TmAX, unless
otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
POWER REQUIREMENTS
Analog Supply Voltage Range VDD 2.7 3.0 3.6 \
Output Supply Voltage Range OVpD 1.7 2.5 3.6 \
Operating, fINA or B = 7.5MHz at -0.5dB FS 35 50 mA
Analog Supply Current IlvDD Sleep mode 2.8
Shutdown, clock idle, PD = OE = OVpp 1 15 pA
Operating, CL = 15pF, f =7.5MHz at
_O?5dB Fg L PF, TINA or B 38 mA
Output Supply Current lovDD Sleep mode 100
Shutdown, clock idle, PD = OE = OVpp 2 o | ™
Operating, fINA or B = 7.5MHz at -0.5dB FS 105 150 W
Power Dissipation PDISS | Sleep mode 8.4
Shutdown, clock idle, PD = OE = OVpp 3 45 W
o ) Offset +0.2 mV/V
Power-Supply Rejection Ratio PSRR -
Gain 0.1 %V
TIMING CHARACTERISTICS
CLK Rise to Output Data Valid tDo Figure 3 (Note 3) 5 8 ns
Output Enable Time tENABLE | Figure 4 10 ns
Output Disable Time tDISABLE | Figure 4 1.5 ns
CLK Pulse Width High tcH Figure 3, clock period: 50ns 25+75 ns
CLK Pulse Width Low toL Figure 3, clock period: 50ns 25+75 ns
) Wakeup from sleep mode (Note 4) 0.51
Wake-Up Time tWAKE HS
Wakeup from shutdown (Note 4) 1.5
CHANNEL-TO-CHANNEL MATCHING
Crosstalk fINA or B = 7.5MHz at -0.5dB FS -70 dB
Gain Matching fiINA or B = 7.5MHz at -0.5dB FS 0.02 0.2 dB
Phase Matching fINA or B = 7.5MHz at -0.5dB FS 0.25 degrees

Note 1: SNR, SINAD, THD, SFDR, and HD3 are based on an analog input voltage of -0.5dB FS referenced to a +1.024V full-scale

input voltage range.

Note 2: Intermodulation distortion is the total power of the intermodulation products relative to the individual carrier. This number is
6dB or better, if referenced to the two-tone envelope.

Note 3: Digital outputs settle to ViH, ViL. Parameter guaranteed by design.

Note 4: With REFIN driven externally, REFP, COM, and REFN are left floating while powered down.

Note 5: Equivalent dynamic performance is obtainable over full OVpp range with reduced CL.

MAXI N
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MAX1184

IREEFIIE
(Vpp = +3V, OVpD = +2.5V, VReFIN = +2.048V, differential input at -0.5dB FS, fcLk = 20MHz, CL = 10pF, Ta = +25°C, unless otherwise
noted.)

FFT PLOT CHA (DIFFERENTIAL INPUT, FFT PLOT CHB (DIFFERENTIAL INPUT, FFT PLOT CHA (DIFFERENTIAL INPUT,
8192-POINT DATA RECORD) 8192-POINT DATA RECORD) 8192-POINT DATA RECORD)
0 _ 0 S— . o 0 o
fLk = 20.0005678MHz CHa |2 foL = 20.0005678MHz cHe |2 foLk = 20.0005678MHz CHa |
10 | s = 5.9742906MHz 3 10 | = 5.9742906MHz 2 10 Tiya=7.5343935MHz s
20 | iing =7.5343935MHz z 20 |fing = 7.5243935MHz z 20 | fing = 11.9852085MHz g
AINA = -0.52508 FS AINB = -0.4620B FS AINA = -0.4890B FS
-3 -3 0
[aa) [aa) %
= 40 = 40 = 40
[a=) o (=)
2 50 2 50 2 50
T & =
= 60 [-Hp3 = 60 [—Hp3 = 60 HD3
-70 HD2 -70 T Ho? 70 T HD2
-80 N -80 Y -80 h)
-90 -90 -90 ;
100 -100 100
0 1 2 3 45 6 7 8 910 01 2 3 45 6 7 8 910 01 2 3 45 6 7 8 9 10
ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz)
FFT PLOT CHB (DIFFERENTIAL INPUT, TWO-TONE IMD PLOT DIFFERENTIAL SIGNAL-TO-NOISE RATIO vs.
8192-POINT DATA RECORD) INPUT, 8192-POINT DATA RECORD ANALOG INPUT FREQUENCY
0 - 0 e — - 61 o
ToLK = 20.0005678MHz cHB |E foLK = 20.0005678MHz g :
10 Fiiya = 7.5343935MHz 2 10" Fig = 11.9852035MHz z cHB z
20 | ing = 11.9852035MHz g 20 }ing = 12.8934324MHz 2 60 g
AINB =-0.471dB FS AIN = -6.50B FS st
a O = 0 | TWO-TONE ENVELOPE = ¥ p
S S 4o | -0498BFs A = 5 CHA \
2 50 2 50 N2 = \
£ % HD3 £ % “ 5 \
) HD2 . IMD3 _| \
70 \ 10 IMD2 IMD3 \
-80 ., 80— 57
¥ | N
-90 -90 i
-100 -100 56
01 2 3 456 7 8 9 10 0 2 4 6 8 10 12 14 16 18 20 1 10 100
ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz)
SIGNAL-TO-NOISE + DISTORTION vs. TOTAL HARMONIC DISTORTION vs. SPURIOUS-FREE DYNAMIC RANGE vs.
ANALOG INPUT FREQUECNY ANALOG INPUT FREQUENCY ANALOG INPUT FREQUENCY
61 ‘ 5 -63 . 80 2
£ -65 g :
60 /CHB A g 7 CHA
- }?"4 -67 / \
=t
T 5 AN = CHB = e T TTING
= HA N g 69 4 s %
2 =Y g 5
Z = / 5 o N\
58 CHB
| . /\
\ 73 e S G \/
57 64
75
56 77 60
1 10 100 1 10 100 1 10 100
ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz)
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REHEFERES)
(Vpbp = +3V, OVpD = +2.5V, VREFIN = +2.048V, differential input at -0.5dB FS, fc .k = 20MHz, C_ = 10pF, Ta = +25°C, unless otherwise
noted.)

FULL-POWER INPUT BANDWIDTH vs. SMALL-SIGNAL INPUT BANDWIDTH vs. SIGNAL-TO-NOISE RATIO vs.
ANALOG INPUT FREQUENCY, SINGLE-ENDED ANALOG INPUT FREQUENCY, SINGLE-ENDED INPUT POWER (fiy = 7.5343935MHz)
6 e 6 A T T = 65 o~
§ Vin = 100mVp-p E E
4 / g 4 \ E W g
2 / 2 A
o 0 ﬂ"/ o 0 ,/ =) ¥ /
= - = % v
) S 2 @ /
4 -4 l % /'
% \ 6 10
8 8 3%
1 10 100 1000 1 10 100 1000 2 6 2 8 4 0
ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) INPUT POWER (4B FS)
SIGNAL-TO-NOISE + DISTORTION vs. TOTAL HARMONIC DISTORTION vs. SPURIOUS-FREE DYNAMIC RANGE vs.
INPUT POWER (fyy = 7.5343935MHz) INPUT POWER (fiy = 7.5343935MHz) INPUT POWER (fiy = 7.5343935MHz)
6 - -5 - 10 .
60 / g o AN 0w §
55 - \\ 80 /N
g S g 66 AN g ~1
2 % e = N =
45 L N 60
/ 74 \ /
40 \/ 50
% 78 40
2 6 2 8 4 0 2 6 2 8 4 0 20 6 12 8 4 0
INPUT POWER (dB FS) INPUT POWER (dB FS) INPUT POWER (dB FS)
INTEGRAL NONLINEARITY
(BEST END-POINT FIT) DIFFERENTIAL NONLINEARITY GAIN ERROR vs. TEMPERATURE
03 . 03 - 06 -
: Y Z
. E 0.2 s S
- Wl T L -
0.1 /i 01 2
2 - 8 ' = 03 |
2, 2 5 CHB
= I g = 02
01 [] 0.1 L 5 4k . | LIELYY] iy Z(D 0.1 e
02 02 0 .
CHA
-03 03 01
0 128 256 384 512 640 768 896 1024 0 128 25 384 512 640 768 896 1024 40 5 10 3% 60 8
DIGITAL OUTPUT CODE DIGITAL OUTPUT CODE TEMPERATURE (°C)
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REIERIEEEE)

(Vpbp = +3V, OVpD = +2.5V, VREFIN = +2.048V, differential input at -0.5dB FS, fc .k = 20MHz, C_ = 10pF, Ta = +25°C, unless otherwise

noted.)

lvpp (MA) OFFSET ERROR (%FS)

SFDR, SNR, THD, SINAD (dB)
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l
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ANALOG SUPPLY CURRENT vs.

TEMPERATURE

MAX1184 toc21

e

/

-40

-15 10 35 60
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CLOCK DUTY CYCLE
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Ny
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\
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= =
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REIERIEERE)

(Vobp = +3V, OVpD = +2.5V, VRerIN = +2.048V, differential input at -0.5dB FS, fcLk = 20MHz, CL = 10pF, Ta = +25°C, unless otherwise
noted.)

INTERNAL REFERENCE VOLTAGE

vs. TEMPERATURE OUTPUT NOISE HISTOGRAM (DC INPUT)
2015 . 70,000 .
g 64,515 §
3 63,000 =] 3
2010 E 56,000 g
49,000
= 200 L \\ o 42,000
2 / S 35,000
= 2000 < 28,000
21,000
1995
14,000
7,000
1.990 o 869 152 0
-40 -15 10 35 60 85 0 =
TEMPERATURE (°C) N2 N1 N Net o N2
DIGITAL OUTPUT CODE
iimFERER
[ ¥ B
1 COM JEVE—REREAN/ES, ONWFA LD T & FEDTGNDIZ/NA/NZALT RS,
56 11 1415 Vor 7FOYBREE, 0.1uFE2.20FD YT 24 & 1FNHBEHETHELGNDIZ/ A /Y2
T LTTFELN
3,7,10,13, 16 GND TFrOoIo2 R,
4 INA+ FYRIVAET7FOT AN, 2 TILT Y REED=HICIE. ESBEEZINA+HIEHRL TR0,
5 INA- FYRIVAETFTATAN, 2TV REEDREHICIE. INA-ZCOMICEHRL TR I 0\,
8 INB- FYRIBETFOT AN, 2TV REEDEHICIE. INB-ZCOMIZEHRL TF 0\,
9 INB+ FYRIVBEZFOTAS, 22 TIVIT Y REEDREHICIE. EBSBEZINB+HICEHRLTTI0,
12 CLK AVN—=520V I AN
T/BISADCT 4 DHZIHEHT#—7 Y MEBIRLF T,
17 T/B INA L 20D
O—: XML —hrFTEY bNAF1)
2 )—TE—RAB
18 SLEEP NA 1 2DDADCERERIELEFIA. UT 7LV RBENA 7 ZERITEMDRREIZFIFNT T,
O— : BEEE
IND =59 AN
19 PD INA D IND—HF O F—R
O— : BEEE
- HHA F—TILAS \
20 OE N T TADHIERD T 2=T
O—: Fa 2% IBhA%x—T)b
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¥ HEFHBERE)
2 T E4 i # BE
L 21 D9B 2)=T7—=bTa2FZIEH. EY FO(MSB). F2ILB
* 22 D8B 2)=RF—= T4 THIEH EY N8 Fr LB
< 23 D7B 2Y—=2T7—= T4 HIIHHA. EV M. FrRILB
24 D6B 2)=RF7—=hrFaHIIHEA. EY 6. FRILB
E 25 D5B 2= F—=hrFA4F)IHD. EY Kb, FRILB
26 D4B 2)=RTF7—bTA4FZIVEH. EY MM Fr2RILB
27 D3B 2)=RT7—=bTAFZIVEH. EY 3. FrRILB
28 D2B 2)=RF7—=hrFaOHIIHEA EY K2, FPRILB
29 D1B 2Y—=2F7—= T4 IHIIHEA. EV ML FERILB
30 DOB 2)—=R7—= b F14 & IVEA. EY FO(LSB)., F+%ILB
31,34 OGND HARSANTS R
32,33 OVoD EQ‘FZJ\/ \EIRBE. 0. 1uF&2.2uFDa Y F oy ARSI HAEHTE TOGNDA/NA /YR
35 DOA 2)—=Z27—bTFa457)LHEH. EY MOLSB). FHRILA
36 D1A 2)=2F7—=hrFaHIHEA EV M FERILA
37 D2A 2)=F—= R T4 IVEN. EV 2 [ FrRIVA
38 D3A 2)=R7—=hrF14 I HEA. EV K3 FrRILA
39 D4A 2= F—=hrFTa4FIVED. EV M. FERILA
40 D5A 2)—=7—bTA4OFILVEN. EV b FrRILA
41 D6A V) —=ZAF7—bhF4&)LHP. EV K6, FrILA
42 D7A 2)=RF7—=rFaHIHEA EYV KT, FrRILA
43 D8A 2)=R7—=hrFaZIHEA. EY 8. FrRILA
44 D9A 2V)=27—bF4 57 )bHEH. EY FIMSB). FIVA
45 REFOUT AR 77 L REBEE . REFINNERXISEAT/NA &N L TERRA,
46 REFIN 77 L ZAHe Vaeein = 2 XVrerp - VRern)o TNFIAED T V7 2 E D> TGNDA/NA /SALTFE LY,
47 REFP EUT77 L2 ZAN/ES. Zie&EIZ+(Vrerp - VREFN)o 0. TUFAED O F 2 TGNDA
INA/INZLTTRSE0N,
48 REFN a7 LY AN/MH. Z#ERISE(Vrerp - Vrern)o 0. THFIAED I T 2 TGNDA
INAINZLTTRSE0N,
10 MAXI




FaArNh10Ey I, 20Msps, +3V, EEHADC
RSB Z7 L2 ZRU/INS LIV 71T

s
MAX1184l3. 9RT—2, REE®H. N1 T51 >
P=FTOFvENICEDOT, BIEEZRNIBSX
BHS, SREBETEICLET, ANWTERESNE
HUTIE. N=T700Y oA DINBILINA TSA >
AT—CBOCRIAICBELE T, BN VUFICLD
BEZZ5C270V 010N EFBREEIE570OY 0
Y147 TY,

1.5y M2OV/IX\L—%)T7Z v 2ADCIE. R—IL R
ENFEANEEREET A2 O—RICEBLET,
FATHZI Ny FFOIaAN—5DAC)IE. Ta P
TSN ERET7FOIBEICRL. ZOREAIC
R—ILRENTWAHDEESIDELSIANE T,
HBROICEUL-EREESII2BICEESIN. Z0REFRIT
RDINA TS5A V2T —DITEE N, ESHI9DITARTD
2T=ICED>TUEBEINDFTTOEIN R RSN
F9. TAUYIBEBEL. FNFNO/INATSA
2F—IZBNTADCO VL —5 ATty MWL T
WEL. SV IO RN EAERLET,

ABDBSYOT7 2 RR—IV F(T/H)ERE
M2idm b >y o7 RIR—=ILRDE—-RICHBITDAN
S o7 Y RR—ILRT/HEBZEHRELET 720

AVHIATISTLTY,, NIV IE—RTIE. XA VYF
S1. S2a. S2b. S4a. S4b. Sbha. RUSSbAELT
WET, BREHEBORIS. X1 YFS4akUS4b%E
NALT, 22037 (C2aRkUC2b) EOASES
EHUTIVLLET, RAMYFS2akUS2big. 7T
ANDZDEVE—RICBREITDEBRICSTIZFEDT
A—=TNl. ANREEY > TILLET, ZDHE.
24 FS4akUS4bld. A v FS3akUS3bA O
FoHCl1akUClbaET7 Y THANER I DEIIC.
F=TNlEY . A YFS4cldBHLo5NET, RN
ICEUEZEEHEEIT. JF7 2 C2akUC2bET
A=ILRENET, ZOF7FE. TFEC2aRVC2bIC
A=l REh/-E—DEZIFHClakUClbiC
HEITDEHIEDNET, CNOoDEIF. F1RT—
DEFBICHLTERIN. BRECANNS/NA T
SAVERBLET., LIBAADSET/HZ > FiF.
MAX1184h'ERERE (T A+ X NAL)DT7FOTAS
HERSUILY U TIVIAR—ILRT BT EATREICLET,
@mADADCAAINA+, INB+. INA-ZUINB-)IE. ZE&h
XIS TIVT Y RDWET N TERENRIRET Y, AR

BHE(ICT D02 INA+REUINA-IE VNI INB+R UINB-
DA VE—F o 2EYYyFEHE, JEVE—REXE%E
HRER(Vpp/2)ICBRELTFE 0,

FLASH
ADC

ViN

FLASH
ADC

15BITS
2-BIT FLASH
ADC
P STAGE 1 | STAGE?2 ---»> STAGE8 —® STAGE9
\ \ \ i
DIGITAL CORRECTION LOGIC |
H /i,m
ViNg D9B-DOB

Vina = INPUT VOLTAGE BETWEEN INA+ AND INA- (DIFFERENTIAL OR SINGLE-ENDED)
Ving = INPUT VOLTAGE BETWEEN INB+ AND INB- (DIFFERENTIAL OR SINGLE-ENDED)

15BITS
2-BIT FLASH
ADC
»| STAGET |—»| STAGE2 |3 STAGES 8| STAGED
Y \/ Y 6
DIGITAL CORRECTION LOGIC |

TH %10
Ving D9B-DOB

1.

MAXI N

INATSAVT—FT0F v — A7—2TOY IR
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MAX1184

F1rPN10EY . 20Msps. +3V,

EHADC

RSB 77 L2 RBUINS LIHIT11d

INTERNAL
BIAS COM
SzaL S5a
R Cla S3a
T
Sda
T 4 ' -
[ ouT
C2a +
Sdc S1yg
O p—
INA- ——’o—I—{ | + o
S4b b
b
0—'
o :; S3b
fgzb Sbb
INTERNAL COM T .
BIAS ! !
11HOLD  ;!HOLD Ok
: INTERNAL
INTBEligAL oM TRACK TRACK > NONOVERLAPPING
_l_l_l_l_ CLOCK SIGNALS
S2aL S5
3 Cla S3a
A
Sda
ng: 4+ ' -
[ ouT
C2a +
S4c S1%g
O p—
ouT
ng- + } + MAXIM
S4b b MAX1184
Clb
0—'
) 3 $3b
fgzb S5b
INTERNAL COM
BIAS

(2. MAX1184 T/H7 >~
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MAXIMN




FaArNh10Ey I, 20Msps, +3V, EEHADC
RSB Z7 L2 ZRU/INS LIV 71T

PFAJANDRUTI 77 LV RAERED
Av74FalL—23v

MAX1184M 7 IV 24— )LE&EREIT. RETERSIND
REFP(Vpp/2+VRrerin/4) RUOREFN(Vpp/2-VREFIN/4)
BOEEZEICLEODTRESINE S, @AEDAF VT
ADCO T 24— )V&EIF. COBEEEENELTHE
ZO5NEREFINE > ZE D TRERBETYI, REFOUT.
REFP. COM(Vpp/2)RUREFNIZHEBT/\w 7 7 &
J2&A 2 E—5F 2 AH AT,

MAX118413") 77 L > ZEMEICEEL TAD3IDDE— R
ZRMHLTIHVE T,

e REUT7LVRXE—NR

s NYTIFEINEALI T 7L AE—R

e NYTF7EINTWEIWAB T 7LV XE—R
FPI)r—arvhEINENE IR — IV EEAENE
ET2BEIF. A 77 LU RE— RTEMMBI Z L
10KQ)RUFIEIMT/NA I ENLTHE) 77 LA
REFOUTZREFINICE#H L TCTFS L\, TEMRERE
JAXBZTAIINEITBDEODICIONFUALEDDI T UoH %A
> TREFINAEGNDIC/NA/SZLTTFE 0\, B 77
L > ZFE— RTlE. REFOUT. COM. REFP. RUREFN
(FEAE—F 2 ZBAICEYFT,
INY T FENEAB) D7 L RARE—RTIE. ZEFELE
[EHEEBEEAEREFINICMA. V77 L VIBELANILE
NEETHELTTFE\, ZOE— KRTIEZCOM. REFP
ROREFNAHAICHEY £, REFOUTIE, #—T>D
FFICLTHLH . T T10kQLUEDIEIAAEE > TREFIN
NERITDIENTEET,
INY T 7 ENIZOABE) 77 L XE—RTIE. REFIN
ZGNDIC#E#H L TFE 0\ ZHIFREFP. COM, RV
REFND=sHbDRE T 7 L2\ T 7&EIELEF T,
INYTT7H vy IO EndE, Thod/—RiE
sS4 E=F 2 RIZEY) . BIONER) 77 L REER
ZNLCHREHTDIENTRETT,

£0v 2 AHN(CLK)

MAX1184MCLKAAIE. CMOSOV/NFTJ)LboOwy
TEBEZITANTE T, TNNAADRAT—BETHRIS,
ABOOVIDIEENIEILBETY I Y DDEERL
BEICKETDDT, B UvyESRILEENYRD
A TNUBEBCsAT)DoO Y %= FED>TRE 0, H5C.
7)1 o0y IESOILIEEN) T Y DTHRE
I5DT, COILYDIITEDRIBEND YT ERD
MEBELHNET, EQOLDBRELT/N—F Uy
TH. UTFDELSICAH > F Y TADCHOSNREFE A HI#9
L&Ed:
SNRdB = 20 x log10o (1 /[27 x fin X tad]),

MAXI N

COBENNE T T AT ANBRB Zt ) E 7 /IN—F v
DY EREERLTNE T,

oAV ODYERETI— T IDT T ) r—
DAVTHICEEELERYZFT, 7OV T ANITEIC
FHAOJAREREINEITNIEEST. 7HFOTAS
XSO T4 DFIESTA Uh oEnfzl—hE&l
£9,

MAX1184m - 0w U ANIIVpp/2I R ESNI=EBE
2Ly 3V RTEHELEZ T, BO%AANDT1I—FT«
YA oIOoOY IANIE. NAROO—DEBIC
B8 L T [Electrical Characteristics] DR TR 5N T
NWBDESBARICES LEITNIER) FEA.

DRTFLIAI VRN

M3IZlE. 20V IAN. PFATANROT—FHAD
BERARESNTNE T, MAXT181IEIADZOY ZD
MEVTYITHYTNLET, FYRIARUF IV
BOWAT =5 RDANTZOAYIDI L) T YT
BWMCTYd, BAHT—FFo0V T4 TILEDHDRNER
FEFEA DY . FEHASIIRLOOY I/INTX—=5 &
F v FIVARUBTOBEMENT —FBOBEFEARSNT
W&E9,

FATINENTF—5.
HDF—5 74—y MER(T/B).
4 2 —TI(OE). F+ X IER(A/B)

2TOT12%ILEHA. DOA—DOA(F+ RILA) R
DOB-DIB(F+ = ILB)LTTL/CMOSO > w7 OV /XF
TIVTY, DT TIVEFNITHIET DEABICIE
IARTCHEZAVITAOINFEREIHIYFT., BN
d—KRiE. ML= bAT7EY MM FURIZE—E Y
(T/B)THIEIESNTL\D20DHE(R1) DT NAITER
A ATBET S, ATty M F U AEBRICIIT/BEO—
(2. 200 HE N O— REBMLTDICIEIT/BE/NAIC
LTFE T4 %I HADOANSDOSAROUDOB
HoDIBOBEEA&MIT. MAX1184M5 1 = J1tEE
DLHAIC DA D, 7FHFOTEDIC T — RNy oZh
DHBEMNHDARERT A DY IERIERTEDLD
IZ. TEDREIFES(15pFUTFIO)RIEFID2RELH Y
F9, ADCDOT+4 DFIVEAIT/INY T 7 &fED T ET.
BE\BEMEEHIOTAOYIHENERICRRIDIE
DTEEY, MAX1184DFAF I v oMEEE ST SIC
WETDEHICIE. NEDOEIIER(BIZIE100Q)%
MAX1184MDEL DT 4 DFILHEARIRICEMT D
Z & THEETTY,

MAlgHEHA F—TINETF—FHEABHALOI/NT—
FoDT—0T Y TETF—IHENEMREDRBBFREETRL
T,

13

P8ELXVIN



MAX1184

FaArNI10EY |, 20Msps, +3V,. EEHADC
RSB Z7 L2 ZRUO/INS LIV 71T

1

ANALOG INPUT

CLOCK INPUT

5 CLOCK-CYCLE LATENCY

P N+2 P N+3 PN+ P N+5 P N+6

Y

DATA OUTPUT
D9A-DOA

DATA OUTPUT
D9B-DOB

N N N\ N N\

M3. 22T LYAIVITH

(TE—\ /7

*JTENABLE}d— tDISABLE ~>‘ '4—
> HIGH-Z

OUTPUT HIGH-Z
D9A-DOA VALID DATA

OUTPUT HIGH-Z HIGH-Z
D9B-DOB VALID DATA

M4, HH&AIVIK

ND—5D 2 (PD)RU R —T(SLEEP)E—F
MAXT18413 2 1) —TE— RRUZIWINT—F I E—R
D2DODEHBEE— RERMLTNET, RU—TE—FR
(SLEEP=1)Td. U7 7L Y ZNAT7ZXEBETAH
BIT@EEDADCIET + E—TI)ERBEEN2.8mA
FTERAB=NET,

IINT =55 F—RANIE, PDZE/NAICLTTRE,
OEN'BRICO—MIBE. NT—F U VEIDREDET
INRNTCOEANSYFENET, OEENAICTDE,
T AT IIEANEEFINICESA E—F 2 ZRREICL
ESCRS

14

PITVr—2aviEk
M5V IIVITY RO SEBMAND2 DOEHEREZSD
BENGET7T)r—2aVERERLTNET, HEB
BEFZRMLET. AAOENNYT 7SN, Z0OREE
T7AO7EAN=ZIIRBESNE T, ADCEIZTDD
O—NXT7ANIBT7 U TIHELS SREET > TICHE
BEIDLFEE /A XN O MHILET, HHFRET7 T
Jr—23 IlBIDEDICT IV et a mELT
2. I—TFIERgoRUC\NEZERT DI ENTE
9, RoD7 TUr—23Ilid) VF T RUIRE
EMHIES B7=5HI50Q DR soh BREFORICEES
NTWET, 22pFDC)NI VT T HAVNEINA /X
AVFHELTHELET,

FSUZ2HY T IDER

RF ;S 2 Z(H6)IEMAXT 184D RBEEFHERFDID
ICRERD VIIVTI Y R —REBETEREIHESIC
BRI SBNICBREZRHRLIT. b ADEY
5—%5TaCOMIZEHRI DI LICEL DT, Vpp/2d
DCLANIV T MEABICRESNET, 111D R
HRENTWFTH BEIRGZERTDLHDICHEE
hSUREBIRT DI EETRETY . BIXIEART YT
DEDBADRZANDEDEBESNIESAATE
EURNLEAZRELE T,

MAXIMN




FaArNh10Ey I, 20Msps, +3V, EEHADC
RSB Z7 L2 ZRU/INS LIV 71T

x®1. ZBMADADOMAX1184HH3—F
DIFFERENTIAL INPUT DIFFERENTIAL STRAIB(T:ZF?JFSET TWO’S COMPLEMENT
VOLTAGE* INPUT TB=0 T/B=1

VREFX 511/512 +FULL SCALE - 1LSB 111111 1111 011111 1111

VREF x 1/512 +1LSB 10 0000 0001 00 0000 0001

0 Bipolar Zero 10 0000 0000 00 0000 0000

- VREF x 1/512 -1LSB 011111 1111 111111 1111

-VRerx 511/512 - FULL SCALE + 1 LSB 00 0000 0001 10 0000 0001

-VREF x 512/512 - FULL SCALE 00 0000 0000 10 0000 0000

*VReF = VRerFP - VREFN

BEMAX118413. BICETHEENWANRREICS TS
DUONIYRREBLUE. REEBANGESDIION
BN/SFDRERUTHDZRH L £J., ZBANE—F
Tl BHEOSHFERIE. MASINA+. INA-RU/E T
INB+. INB-)D/NZ VA ENTNDEFRIES Y,
BFADCANNIS Y TIVT Y RE— RICEENTENEDD
BEAA VT ZRBEETDRIFICHEIET,

UV RACERSANES
M7IZACHED YV IINIT Y R7T)r— 3 %
RTLTWET, MAX4108DES5HE 7V TIAHESD
REMEHIFTITD-HOIC. BR. SREE. K./ 1 X,
ROMBEEAERHLET,

REQAMER7Z TV r—>a Y

TADYIBEDT T ) r— 3 A TRELBRICER
SNDERDT V=Y IISEIRIBEZRHQAM)TL £ 2,
2Ty RARG RS LIZBDNV D AT ALICELKREDS
NSQAMES I3RIE & AIAHDM S TEHF S N7 ifox
BR#ZERLTNET, PTURIVHITIE. "N—=2
N REEREAICERAL. O—HILFERESEEZNICHS
FEIAVN=FICEDTQAMESDHEENTTEETT,
ERISQEANBEMERAICE L TIO0BMME T hL
BRROERQDHERASER ) E T, L—/N
TIHQAMESIFIRUQEAICAEI s NE T, Inid
EENICEDOZERTOERZRLTNET, B8IFT2
I yFEhniz+3V. 102y FADC(MAXT184) R
MAX2451EXERBZFE DT IRUQN—X/NU K
ESZERLT A5 DDIC. PFOTRET
ETEINDERTOEREZRLTNET, MAXT1184(C
EOTTAIFIMEENBREIC. IVIRTIEnT:
EERNITTAFANRII/INNNZA D T—EVT T4 ILE
DEO%. ¥YFLEFFTAT TN %ESITT1ILE
TOIENTEET, INHZERITIDI LK,
RARBRBAA—D7IF VI TORINOBMJRRE.

MAXI N

EHRDESY / A XLLD(SNR)MEEZRL L. >V RIL
BOFS=:IMELET,

gith, NANZARUBHROLA7D b
MAX1184(3. BERERL 1 7 FEETDOFRMAEBESE
LET. 2ECONA/NROAVTFUHFE, 412505 2ZN
BNERDBEDICREEREDT/NA R ZFELN. T/
ICCEBDRIJIEERLT, TENIFADCEELHAICEE
LExd, 20030 1uFEZ Iy o307 RU
2. 2uFNAR—=Z2AF oY %FE D> TVpp. REFP.
REFN. RO’ COMAEGNDA/NA/XZLFd, BULIL—
WICHDT. 74 2% )VEBIR(OVpp) ZOGNDA/NA /X
2LET, ISV RENT—TL - DBl BE
WIESOREEEZESLNIUCLFE T, ADCO/ Y Tr—
CrTr7FO00Z2 R(GND)ETF 14 UFILEIERS)
72> R(OGND)DMEBRLBMBEN —HT DL DICEE
SNFERT)YNISURTL—AaERIDZIEE
EZRBLTTE L JAZXDZENT SV RERY7FOY
TGSV RTL—=2EFSHLENEDIC, 2DDTS R
TL—UI3—mTEEINDIRNETY, ZDEHRDIESE
MENBIIEELERELEL2DDI S REE-EAD
FruNTADe—Rll. RENIORET D EN'TAEE
TY, ZOEHISEVENBEORARIIEN( Q~5Q).
TI1o4 ME—IXIFEBBREEDTITOTR0,
KEELT. ISV RTL—D /A ZDZNTA DI
RTLITSZRTL—2BIZIE. TOVZARN)—LD
/Ny T 7 RIIDSPI S RTL— ) D S+5 CFek
INTLDEE. 2TOIS Y REVAELIS VR
TL—2aHRBEITDZENHTETT, BRT1 I
EEOMNL—XEZEBESHDOF v RIVOBEE 7 HO0
ML—XHOEEL TREBZED TR\ FRILED
JOXA =208/ RICTDHIC. ENEnod1
IN=ZNDTFATANSA VH B ENTIND I E%E
HERLTTSL, E50EREZE< LTI0EDE A
HIBBNEDICLTTFEY,
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FaArNI10EY |, 20Msps, +3V,. EEHADC
RSB Z7 L2 ZRUO/INS LIV 71T

MAX1184

INA+
300Q 0.1uF
600Q
300Q
_I_O‘IMF cou
=
- +5V
600Q
L
’_—Lo.mF
T ' LOWPASS FILTER 1
+ = ' !
300Q maxim \ . '
MaXa108 —\V\W 1. INA-
W om L
B Q '
L 3000 ! IZZDF ;
= L. 5
6000 MAXIM
MAX1184
0.1uF
. LOWPASS FILTER '
E :
. . INB+
i ?(\)so —LCW !
! Q H
: Ta
T :
+5V
L
’_—Lo.mF
T ' LOWPASS FILTER 1
+ = ' !
.
maxaim ' - !
MAXa108 — VW 1T INE-
_ ' Rbso N |
1 50Q 2pF !
: L™
. 0.1uF 1 = :
5V - u ; '

600Q

5. DTN IY R OEBEBRBOBREF T r—aY

16 MAXIMN




FaArNh10Ey I, 20Msps, +3V, EEHADC
RSB Z7 L2 ZRU/INS LIV 71T

25Q

INA+

MINICIRCUITS
TT1-6

COM

25Q

* INA-
1
L MAXIM

MAX1184

MINICIRCUITS
TT1-6

INB+

INB-

6. hS2RESADERE
RITFALYDINSA—IDES

S IEEBMENL)

BAFERMIIERLODEBRDOTERYM LDOREE
TY, COERIATEY hEFNBRENRENL
BORELTAYNIDINADN - X bL—=FZ1 2D
RISCEBYDERRER/ALIV RRA 2 NSA Y
ThHhOAEMEND T T MAXT184DTHDRE
TAYITERENTA=FIINI A ML—RTA -
T4y MEZEFEOTEHHIESNE T,

M5 IEEMIE(DNL)

MAIFFBERIEIEBEDOR T TiEE 1LSBOEREE DE
TY, DNLEREMEIS. T v v I0—- FRUBEREN
LIEBMNILSBAT CTHhD I EZRIALET,

MAXI N

FATFIVINSA—IDEE
PIN—F v vy

MOZ 7 /IN\—F v BEDY >V TIVEDEE THD 77/ \—
Frousta)ERLTNET,

PIN—F B

TIN—FVBEGAp)IET T T o0y IDILTY)
TV DERBOY Y TIVHEUE S ND BRI DS E % Bk
L& (X9).
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MAX1184

FaArNI10EY |, 20Msps, +3V,. EEHADC
RSB Z7 L2 ZRUO/INS LIV 71T

REFP

Vin

Vin

1kQ Riso
50Q

. INA
1 o *
L aor
* COM
L
Riso
T
INA-
N ——
20F T
- N M
MAX1184
. INB
1 e g
I oxr
Riso
L @
INB-
Civ
220F T

®7. 2T RACKE AN AR 7% &R

1§33/ 4 XLE(SNR)

FTATIINT TV OREICBEBREINICETDIES.
BHMNAEESSNRIZTZILR T —)L 709 A1 (RMSHE)
ERMSEFLIEERRIEZE)DEEERTT,

BN TERZMNLEN7FTOJ My T o)/ A4 XS
BFEEDHICERL. ADCHREEENE Y MDEE
BHERELTELET,

SNRdB[max] = 6.02gB x N + 1.764dB

ERICIE. EF/ A ZDRICES—VIL/AZ )T 7
LYRBRE/AX, 2OV 0205 RB8ED /) AR
HUET. SNRZEETDICIESTK. BHDE5DOD
SR, RUODCAH Tty baZELSINWcETDANRYG
bZ LS ZEZEORMSESDRMS / A X DR
=EWET,

18

E8x/ 1 X+ E#H(SINAD)

SINADISERER#MEDCH T Y hEELSINVET
DANRY NS LW ERMSIESDLERTEHES NI,

BHEY MR(ENOB)
ENOBIZREDANBRMR OS> T ) VI L—KTD
ADCODIAF IV IMEZRELF T, BFIL/ 11X
DAHANBEDRENEBHLADCERZEZTY, ENOBIZ
RDEDICFHESINE I,

SINADgg -1.7648
6.024

ENOB =

MAXIMN




FaArNh10Ey I, 20Msps, +3V, EEHADC
RSB Z7 L2 ZRU/INS LIV 71T

MAXI

MAX2451 H .
INA-

-
LI>— ~I> s MAXIM oS
MAX1184 POST
PROCESSING
- ing+
INB-

DOWNCONVERTER

&

2

R

8. MAX1184%ED/-BEQAMT T sr—2 3

LEHRREH(THD)
ok — 1 - THDISEEMIC AN ESDRDDIDDSHBEDRMS
MEEXRKBEZDEDODDLERTY, THIIRDESIC
REhZxd,
ANALOG \/\
INPUT [ [, 2 2 2 2\
tap THD = 20 X|Og10 \/VZ +V3 +V4 +V5
— ol — 1y Vi
SAMPLED :77:
PR NN U ZDBE. VBEXEDEET. Vo SVsld2mh s
SIRDEHEDIRIE T 6
TH TRACK HOLD TRACK . - s
RATYPRIV—=FLF+ v oL 2I(SFDR)
9. THP/N—F v 54320 SFDRIFEARE (BAESAM)ORMSIRIBE RICKE
2T T 2D (DCAH T Y FERL)DRMSEE T
NIVTRLUEELERTT,

HEZHEH(IMD)

Y= hb=2VIMDIZEREIR(XISZENLA L) DHEZEEH
EADBICHTDNITNDADAN M—2ETNILT
RUEERTT, BRIODAS b—=2DLN)VIE-6.5dB
TIWAT—ILT, ZDNEIF-0.5dBTILAT—ILTT,

Fv TIEER
TRANSISTOR COUNT: 10,811
PROCESS: CMOS

MAXI N 19

P8ELXVIN



MAX1184

FaArNI10EY |, 20Msps, +3V,. EEHADC

RSB 77 L2 RBUINS LIHIT11d

272023054705
Yo L 0GND
GND —— OVop
e PIPELINE ourrur | W
T ADC — DEC > DRVERS » DIA-DOA
INA- >
A A A
CLK CONTROL
<«— OF
Y Y 4
or> PIPELINE OUTPUT Q
K ADC PEC ™ DRIVERS »- D9B-D0B
INB- »-
. L T/B
REFERENCE MAXIMN -
MAX1184 . SLEEP
A 4 A A
REFOUT Y YVVY

REFN COM REFP  REFIN
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Farh10Ey ., 20Msps, +3V, EEHADC
RSB Z7 L2 ZRRU/INS LT

NVTr=o
(CDOF—F—MIBEHINTND/ N Tr— KIS, BFERIRBENTNDEIIRY FE A, BHD/ VYT — 18RI,
japan.maxim-ic.com/packages = ZSB R X\, )

N

&
Fo

T0P VIEW BOTTOM VIEW

48L, TQFP.EPS

D —

EXPOSED PAD
(Note 10>
EXPOSED PAD

CORNER TAB DETAIL

‘ EVEN LEAD SIDES
Az E % 7IIZI ree

SEE DETAIL “B*

100 REF,
DETAIL "B*

WITH LEAD FINISH
T |
009/020 009/0.16
1
T

BASE METAL

ZVI /A X1 2V

PROPRIETARY INFORWATION
TMEPACKAGE OUTLINE,
32/48L, 7x7xL0 MM TQFP WITH EP OPTION

APPRIVAL ‘ TOGLVENT CONTROL
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NOTES:
L ALL DIMENSIONS AND TOLERANCING CONFORM TO ANSI Y14.5-1982.
. DATUM PLANE IS LOCATED AT MOLD PARTING LINE AND COINCIDENT WITH LEAD, WHERE LEAD EXITS
PLASTIC BODY AT BOTTOM OF PARTING LINE.
. DIMENSIONS DL AND EL DO NOT INCLUDE MOLD PROTRUSION,
ALLOWABLE MOLD PROTRUSION IS 0254 MM ON DI AND El DIMENSIONS,
. THE TOP OF PACKAGE [S SMALLER THAN THE BOTTOM OF PACKAGE BY 0.5 MILLIMETERS.
. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR PROTRUSION SHALL BE 008 MM
TOTAL IN EXCESS OF THE kb DIMENSION AT MAXIMUM MATERIAL CONDITION.
CONTROLLING DIMENSION: MILLIMETER.
THIS OUTLINE CONFORMS TO JEDEC PUBLICATION 95 REGISTRATION MO-136, VARIATIONS AC AND AE.
. LEADS SHALL BE COPLANAR WITHIN 004 INCH.
EXPOSED DIE PAD SHALL BE COPLANAR WITH BOTTOM OF PACKAGE WITHIN 2 MILS (05 MM,
. DIMENSIONS X & Y APPLY TO EXPOSED PAD (EP> VERSIONS ONLY. SEE INDIVIDUAL PRODUCT
DATASHEET TO DETERMINE IF A PRODUCT USES EXPOSED PAD PACKAGE.
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JEDEC VARIATION
5 ALL DIMENSIONS IN MILLIMETERS
; ac aE
L MIN, NOM, MAX. MIN, NOM, MAX.
A T T 1.20 I e 1.20
A 0,05 0.10 015 005 010 015
Az 0.95 1.00 105 0.95 1.00 1.0S
] 9.00 BSC. 5.00 BSC.
D, 7.00 BSC. 7.00 BSC.
3 9.00 BSC. 5.00 BSC.
£ 7.00 BSC 7.00 BSC
L 045 | 060 | 075 045 | 060 | 075
M 0S| e | e 014 | e | e
N 32 48
e 0.80_BSC 0.50 BSC
b 0.30 0.37 0.45 017 0.22 0.27
b1 0.30 035 0.40 017 0.20 023 /VI /J X I /VI
*x 320 3.50 3.80 370 4.00 4.30 PROPRIETARY INFORMATION
*Y 320 3.50 3.80 370 4.00 4.30 TE PACKAGE OUTLINE,
* EXPOSED PAD 32/48L, 7x7x10 MM TQFP_VITH EP OPTION
(Note 10> APPROVAL TOCUNENT CONTROL. NG, = o
21-0065 £ ‘/E
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