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ABSOLUTE MAXIMUM RATINGS

Ve, OUTH, OUT e -0.3V to +10.0V
Input Voltage Levels (all inputs)................. -0.3Vto (Vcc + 0.3V)
Continuous Input Voltage (IN+, IN-) .....ccccoviiiiniieniiienieee 2Vp-p
Continuous Current (OUT+, OUT-) ....uvveiiiiiiiieeiiiieeeeee 120mA

Continuous Power Dissipation (Ta = +70°C)
20-Pin QSOP (derate 12.3mW/°C above Ta = +70°C)..988mW
20-Pin TSSOP-EP
(derate 27mW/°C above Tao = +70°C) ....ccccvevrveennnenn. 2200mW

Operating Temperature Range ..........ccccveeeennne
Junction TEMPErAtUre .........oeviuvveiiieiriee e
Storage Temperature Range ...........ccccvvveeeeeenn.
Lead Temperature (soldering, 10s)

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

DC ELECTRICAL CHARACTERISTICS—MAX3514/MAX3516/MAX3517

(Typical operating circuit; Vcc = +4.75V to +5.25V, Vgnp = 0, TXEN = SHDN = high, Ta = -40°C to +85°C. Typical parameters are at

Vce = +5V, Ta = +25°C, unless otherwise specified.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 4.75 5.25 \
Supply Current Transmit Mode lec D7 =1, gain code = 125 (Av = 27dB) 120 150 A
(MAX3514/MAX3517) D7 =0, gain code = 100 (Ay = 0dB) 35
Supply Current Transmit Mode D7 =1, gain code = 125 (Ay = 31dB) 160 195
Ilcc - mA
(MAX3516) D7 =0, gain code = 94 (Ay= 0.5dB) 30
Supply Current Transmit Disable lce TXEN = low 8 12 mA
Mode
Supply Current Low-Power P
Standby Icc SHDN = low 10 MA
LOGIC INPUTS
Input High Voltage VINH 2.0 \%
Input Low Voltage VINL 0.8 \
Input High Current IBIASH | VINH = +3.6V 100 MA
Input Low Current IBIASL VINL=0 -100 LA
2 N AXImW
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AC ELECTRICAL CHARACTERISTICS—MAX3514

(MAX3514 EV kit; Vcc = +4.75V to +5.25V, Vegnp = 0, PIN = +34dBmV, TXEN = SHDN = high, T = -40°C to +85°C. Typical parame-

ters are at Vec = +5V, Tp = +25°C, unless otherwise specified.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
D7 =1, gain code = 125, To= 0°C to +85°C 26.7 27.7 28.7
D7 =1, gain code = 110, TA= 0°C to +85°C 19.2 20.2 21.2
D7 =1, gain code = 87, TA=0°C to +85°C 7.7 8.7 9.7
Voltage Gain, fiy = 5MHz A D7 =0, gain code = 115, Ta = 0°C to +85°C 6.7 7.7 8.7 dB
(Note 2) v D7 =0, gain code = 100, Ta = 0°C to +85°C -0.8 0.2 1.2
D7 =0, gain code = 80, Ta = 0°C to +85°C -10.8 -9.8 -8.8
D7 =0, gain code = 60, TA= 0°C to +85°C -20.8 -19.8  -18.8
D7 =0, gain code = 48, TA= 0°C to +85°C -27.0 -26.0 -25.0
. _ D7 =1, gain code = 127, Tao= -40°C to
Voltage Gain, fiN = 65MHz Av +85°C: Notes 3, 4 26.3 dB
VouT = 61dBmV, fiy = 5MHz to 42MHz
-0.3 -0.5
(Notes 3, 4)
Gain Rolloff dB
VouTt = 61dBmV, fiy = 5MHz to 65MHz 10 15
(Notes 3, 4) ' '
fiN= 5MHz to 65MHz, Ay = -26dB to +27dB 0.5
fiN= 5MHz to 65MHz, Ay = -26dB to +27dB,
. " 0.7 1 1.3
Gain Step Size any 2-bit transition of DO, D1 dB
fin=5MHz to 65MHz, D7 =0,
0.7 1.0 1.3
gain code = 115; to D7 = 1, gain code = 87
Transmit-Disable Mode Noise TXEN =low, BW = 160kHz, fin = 5MHz to -71 dBmV
65MHz; Note 3
Isolation in Transmit-Disable TXEN = low, fin = 5MHz to 65MHz (Note 3) 60 dB
Mode
. . BW = 160kHz, fiN = 5MHz to 65MHz,
T t Mode N -59 dB
ransmit Mode RNoise Av = -260B to +27dB; Note 3 ¢
Transmit Enable Transient TXEN input rise/fall time < 0.1us, Ta= +25°C 2 S
Duration (Note 3) K
Transmit Disable Transient TXEN input rise/fall time < 0.1ps, Ta= +25°C
. 2 us
Duration (Note 3)
D7_= 1, goaln code =125 (Ay = 27dB), 30 100
Transmit Disable/Transmit Enable Ta=+25°C
. . mvp-p
Transient Step Size D7 =0, gain code = 100 (Ay = 0.2dB), 1
Ta= +25°C
Input Impedance ZIN fin = 5MHz to 65MHz, single ended; Note 3 1 1.5 kQ
fiN = 5MHz to 42MHz in 75Q system, D7 =1
tput Return L 1 B
Output Return Loss gain code = 125 (Ay = 27dB) (Note 4) 0 d
MAXI N 3
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AC ELECTRICAL CHARACTERISTICS—MAX3514 (continued)

(MAX3514 EV kit; Vcc = +4.75V to +5.25V, Venp = 0, PIN = +34dBmV, TXEN = SHDN = high, Ta = -40°C to +85°C. Typical parame-
ters are at Vgc = +5V, Ta = +25°C, unless otherwise specified.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Output Return Loss in Transmit- fin = 5MHz to 42MHz, in 75Q system, 10 dB
Disable Mode TXEN = low; Note 4
Input tones at 42MHz and 42.2MHz, both 53 47
+31dBmV, VouT = +58dBmV/tone; Note 3
Two-Tone Third-Order Distortion IM3 dBc
Input tones at 65MHz and 65.2MHz, both .49
+31dBmV, VouT = +58dBmV/tone
o . fin= 33MHz, VouT= +61dBmV; Note 3 -55 -53
2nd-Harmonic Distortion HD2 dBc
fin= 65MHz, VouyT = +61dBmV; Note 3 -55 -52
o . fin= 22MHz, VoyT = +61dBmV -55 -50.5
3rd-Harmonic Distortion HD3 dBc
fin= 65MHz, VoyuT = +61dBmV -55 -50.5
Ay = 27dB, V|N = +34dBmV to +38dBmV, 01
fin= 42MHz ’
AM to AM AM/AM dB
Ay = 27dB, V|N= +34dBmV to +38dBmV, 01
fin= 65MHz ’
Ay = 27dB, V|N = +34dBmV to +38dBmV, 1
fin=42MHz
AM to PM AM/PM degrees
Ay = 27dB, V|N = +34dBmV to +38dBmV, 1
fin = 65MHz

MAX3514/MAX3516/MAX3517
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AC ELECTRICAL CHARACTERISTICS—MAX3516

(MAX3516 EV kit; Voc = +4.75V to +5.25V, Vgnp = 0, Py = +34dBmV, TXEN = SHDN = high, Ta = -40°C to +85°C. Typical parame-

ters are at Vcc = +5V, Ta = +25°C, unless otherwise specified.) (Note 1)

PARAMETER

SYMBOL

CONDITIONS

MIN

TYP

MAX

UNITS

Voltage Gain, fiy = 5MHz
(Note 2)

Ay

D7 =1, gain code = 125,
Ta=0°C to +85°C

30

31

32

D7 =1, gain code =119,
Ta=0°C to +85°C

27

28

29

D7 =1, gain code = 104,
Ta=0°C to +85°C

19.5

20.5

215

D7 =1, gain code = 81,
Ta=0°C to +85°C

10

D7 =0, gain code = 109,
Ta=0°C to +85°C

D7 =0, gain code = 94,
Ta=0°C to +85°C

D7 =0, gain code = 74,
Ta=0°C to +85°C

-10.5

D7 =0, gain code = 54,
Ta=0°C to +85°C

-20.5

-19.5

-18.5

D7 =0, gain code = 42,
Ta=0°C to +85°C

-26.5

-25.5

-24.5

dB

Voltage Gain, fijy = 65MHz

Ay

D7 =1, gain code = 127,
Ta=-40°C to +85°C (Notes 3, 4)

28.1

dB

Gain Rolloff

VouTt = 64dBmV,
fin = 5MHz to 42MHz (Notes 3, 4)

VouT = 64dBmV,
fiN = 5MHz to 65MHz (Notes 3, 4)

-1.1

-1.7

dB

Gain Step Size

fiN= 5MHz to 65MHz,
Ay = -26dB to +30dB

0.5

fin= 5MHz to 65MHz,
Ay = -26dB to +30dB, any 2-bit
transition of DO, D1

0.7

1.0

13

fin= 5MHz to 42MHz,

Ay = -26dB to +30dB,

D7 = 0, gain code = 109; to
D7 =1, gain code = 81

0.7

1.0

1.3

dB

Transmit-Disable Mode Noise

TXEN = low, BW = 160kHz,
fin = 5MHz to 65MHz

dBmV

Isolation in Transmit-Disable
Mode

TXEN = low, fiy = 5SMHz to 65MHz
(Note 3)

60

dB

Transmit Mode Noise

BW = 160kHz, fiy = 5SMHz to 65MHz,
Ay = -26dB to 27dB (Note 3)

dBc

MAXIMV
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AC ELECTRICAL CHARACTERISTICS—MAX3516 (continued)
(MAX3516 EV kit; Vo = +4.75V to +5.25V, Vgnp = 0, Piy = +34dBmV, TXEN = SHDN = high, Ta = -40°C to +85°C. Typical parame-
ters are at Vcc = +5V, Tp = +25°C, unless otherwise specified.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Transmit Enable Transient TXEN input rise/fall time < 0.1ps, 2 S
Duration Ta= +25°C (Note 3) H
Transmit Disable TXEN input rise/fall time < 0.1ps, 2 S
Transient Duration Ta= +25°C (Note 3) W
o . D7 =_1, gain cod_e = 139, 30 100
Transmit Disable/Transmit Enable (Av = 28dB), TaA= +25°C Vo
Transient Step Size D7 =0, gain code = 94 i
, ' 1
(Ay =0.5dB), TA= +25°C
fiN = 5MHz to 65MHz, single-ended
Input Impedance z 1 15 kQ
P P IN (Note 3)
fin = 5MHz to 65MHz in 75Q system
Output Return Loss D7 =1, gain code = 125, 10 dB
(Av = 31dB) (Note 4)
Output Return Loss in Transmit- fin = 5MHz to 65MHz in 75Q system, 10 dB
Disable Mode TXEN = low (Note 4)
Input tones at 42MHz and 42.2MHz, 535
Two-Tone Third-Order Distortion M3 both +31dBmV, Vour = +58dBmVi/tone - 4B
c
(Note 3) Input tones at 65MHz and 65.2MHz, 488
both +31dBmV, VouT = +58dBmV/tone ’
o ) fin=33MHz, VouT= +61dBmV -55 -53
(2’3;:;; monic Distortion HD2 | fin=33MHz, VouT = +64dBmV -55 dBc
fin= 65MHz, VouyT = +61dBmV -55 -52
fiN= 22MHz, VouT = +61dBmV -55 -50.5
3rd-Harmonic Distortion HD3 fin=22MHz, VouT = +64dBmV -50 dBc
fin= 65MHz, VouT = +61dBmV -55 -50.5
Ay = 27dB, V|N = +34dBmV to
AM to AM AM/AM +38dBmV, fiy = 42MHz 0.1 dB
Ay = 27dB, ViN = +34dBmV to
AM to AM AM/AM 1 B
o / +38dBmV, fin = 65MHz 0 d
Ay = 27dB, ViN= +34dBmV to
AM to PM AM/PM +38dBmV, fiy = 42MHz 1 degrees
Ay = 27dB, V|N = +34dBmV to
AM to PM AM/PM +38dBmV, fiy = 65MHz 1 degrees
AXIW
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AC ELECTRICAL CHARACTERISTICS—MAX3517
(MAX3517 EV kit; Voe = +4.75V to +5.25V, Vgnp = 0, Piy = +34dBmV, TXEN = SHDN = high, Ta = -40°C to +85°C. Typical parame-
ters are at Ve = +5V, Ta = +25°C, unless otherwise specified.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
?Z: 01; Cgf‘cj”:g;?g =125, 26.7 27.7 28.7
TDZ: é’cgf;i”:;%‘fg =110, 19.2 20.2 21.2
Voltage Gain, fiy = 5MHz Av TDZ:Olo'Cgt"‘g”JrZ%‘fg =115, 6.7 7.7 8.7 dB
TDZ: gycgz:n:é%?g = €0, -20.8 198 -1838
TDZ:@CQ?&;%?S =48, -27.0 260 250
Gain Step Size 2':1/::5?6%??0652'\/'7?28 0.5 dB
Transmit-Disable Mode Noise ;II-')\I(E:NJAE);V;OB:;'\:AJSOkHZ’ -71 dBmv
ﬁgﬁ‘gon in Transmit-Disable TXEN = low, fiy = 5MHz to 65MHz 50 58 dB
Transmit Mode Noise izv:;gggkg :_'2‘7385;MN|12£0365MHZ’ -60 -59 dBc
Transmit Enable Transient TXEN input rise/fall time < 0.1ps, 2 us
Duration Ta= +25°C; Note 3
MAXI N 7
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AC ELECTRICAL CHARACTERISTICS—MAX3517 (continued)

(MAX3517 EV kit; Vcc = +4.75V to +5.25V, Vgnp = 0, Py = +34dBmV, TXEN = SHDN = high, Ta = -40°C to +85°C. Typical parame-
ters are at Ve = +5V, Tp = +25°C, unless otherwise specified.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Transmit Disable TXEN input rise/fall time < 0.1ps, 2 s
Transient Duration Ta=+25°C H
D7 =_1, gain cod_e = 135, 30 100
Transmit Disable/Transmit Enable (Av = 27dB), TA= +25°C
. . mVp-p
Transient Step Size D7 = 0, gain code = 100,
(Ay =0.2dB), TA= +25°C !
Input Impedance ZN fiN = 5MHz to 65MHz, single ended; 1 15 KO

Note 3

fiN = 5MHz to 65MHz in 75Q system
Output Return Loss D7 =1, gain code = 125, 8.3 dB
(Av = 27dB); Note 4

Output Return Loss in Transmit- fiN = 42MHz, in 75Q system

10.5 dB
Disable Mode TXEN = low; Note 4
Input tones at 42MHz and 42.2MHz, 495
Two-Tone Third-Order Distortion M3 both +31dBmV, Vout = +58dBmV/tone ' 4B
c
(Note 2) Input tones at 65MHz and 65.2MHz, 463
both +31dBmV, VoyT = +58dBmV/tone ’
. . fin=33MHz, VouTt= +61dBmV -55
2nd-Harmonic Distortion HD2 dBc
fin= 65MHz, VouTt= +61dBmV -55
o . fiN=22MHz, VouT= +61dBmV -55
3rd-Harmonic Distortion HD3 dBc
fin= 65MHz, VouTt= +61dBmV -55
Ay = 27dB, V|N= +34dBmV to
AM to AM AM/AM +38dBMV, fiy = 42MHz 0.1 dB
Ay= 27dB, ViN= +34dBmV to
AM to AM AM/AM +38dBMV. fin = 65MHz 0.1 dB
Ay = 27dB, V|N= +34dBmV to
AM to PM AM/PM +38dBmV, fiy = 42MHz 1 degrees
AM to PM AMpM | AV= 27dB, ViN= +34dBmV to 1 degrees

+38dBmV, fin = 65MHz

8 MAXI N
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TIMING CHARACTERISTICS
(Vcc =4.75V t0 5.25V, Vgnp = 0, TXEN = SHDN = high, D7 = X, Ta = +25°C, unless otherwise specified.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SEN to SCLK Setup Time tSENS 20 ns
SEN to SCLK Hold Time tSENH 10 ns
SDA to SCLK Setup Time tspbAs 10 ns
SDA to SCLK Hold Time tSDAH 20 ns
SDA Pulse Width High TDATAH 50 ns
SDA Pulse Width Low TDATAL 50 ns
SCLK Pulse Width High tSCLKH 50 ns
SCLK Pulse Width Low tSCLKL 50 ns

Note 1: Guaranteed by design and characterization to 3 sigma for Ta < +25°C, unless otherwise specified.
Note 2: AC Gain correlated to DC Gain measurements to +3 sigma.

Note 3: Guaranteed by design and characterization to +6 sigma.

Note 4: Does not include output matching; see Output Match in the Applications section.

ooooon
(Typical operating circuit; Vcc = +5V, ViN = +34dBmV, TXEN = SHDN = high, fin = 20MHz, Z_oaDp = 75Q, Ta = +25°C, unless
otherwise noted.)
MAX3514/MAX3517
VOLTAGE GAIN vs. SUPPLY VOLTAGE
SUPPLY CURRENT vs. TEMPERATURE SUPPLY CURRENT vs. GAIN CODE HIGH-POWER MODE
140 2 140 5 26 ‘ s
: E GAIN CODE = 127 £
120 g 120 |15 294 £
[y s s =
= =~ TRANSMIT-ENABLE MODE = 29.2
£ 100 HIGH-POWER, GAIN CODE =125 — | £ 100 =
g z / =0 Taz -40°C
2 e 2 w0 / 5 A7 407, < 50
> > w 28.8 ra
; & TRANSMIT-ENABLE MODE ; 60 1 = — -
o - )
g . LOWNOISE, GAIN CODE = 100 % i HiGH-PowER MoDE "] )z g 286 o
= 28.4 Ta=+85
2 TRANSMIT-DISABLE MODE 2 7L‘OW'NT'SE MODE 282
0 ‘ ‘ ‘ 0 280
50 25 0 25 50 75 100 0 20 40 60 8 100 120 140 46 48 5.0 52 54
TEMPERATURE (°C) GAIN CODE SUPPLY VOLTAGE (V)

MAXIMV 9
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(Typical operating circuit; Vcc = +5V, ViN = +34dBmV, TXEN = SHDN = high, fiy = 20MHz, Z oaDp = 75Q, Ta = +25°C, unless

otherwise noted.)

250
252
254

&-256

=

=258

i -26.0

Q

262

264

266

268

270

Al

VOLTA

40

30

20

10

VOLTAGE GAIN (dB)

1.0
0.9
0.8
0.7
0.6
05
0.4
03
0.2
0.1

GAIN STEP (dB)

10

VOLTAGE GAIN vs. SUPPLY VOLTAGE

LOW-NOISE MODE

U
GAIN CODE = 48

|

MAX3514 toc04

Ta = -40°C

Ta=+25°C

Ta=+85°C

4.6

48 5.0 52
SUPPLY VOLTAGE (V)

VOLTAGE GAIN vs. FREQUENCY
HIGH-POWER MODE

54

A \
c i §
GAIN CODE: ||| P i \

A=125
B =100
C=87

s -

D=60

MAX3514 toc07

10 100
FREQUENCY (MHz)

GAIN STEP vs. GAIN CODE
HIGH-POWER MODE

1000

MAX3514 toc10

60

70 80 9 100 110 120
GAIN CODE

MAX3514/MAX3517 (continued)

29.2
29.1
29.0
28.9
288
28.7
28.6
285
284
283
28.2

VOLTAGE GAIN (dB)

VOLTAGE GAIN (dB)
5]

1.0
0.9
0.8
0.7
0.6
05
0.4
03
0.2
0.1

0

GAIN STEP (dB)

VOLTAGE GAIN vs. TEMPERATURE
HIGH-POWER MODE

T T
GAIN CODE =127

MAX3514 toc05

— Vec = +4.75V4— v = 45,25V

¢t$

A

Ve = +5.00V

-40 -15 10 35 60 85
TEMPERATURE (°C)

VOLTAGE GAIN vs. FREQUENCY
LOW-NOISE MODE

A :
B N
C I ™N
D T N
N
E T N
1 N
F T N
N
[~ GAIN CODE:
| A=120,B=115,C=095,
D=75E=55F=35
L Ll LIl L Ll
1 10 100 1000
FREQUENCY (MHz)

GAIN STEP vs. GAIN CODE
LOW-NOISE MODE

MAX3514 toc11

30 40 50 60 70 80 90 100 110 120
GAIN CODE

9.0
92
-9.4
-96
9.8

-10.0

-102

-10.4

-106

-10.8

-110

VOLTAGE GAIN (dB)

30
25
20
15
10

o v

-5
-10
-15
-20
-25
-30
-35
-40

VOLTAGE GAIN (dB)

OUTPUT NOISE (dBmV IN 160kHz)

LOW-NOISE MODE

VOLTAGE GAIN vs. TEMPERATURE

T T
GAIN CODE = 80

MAX3514 toc06

N

~

Ve = +5.00V

~
| Ve = +4.75V. k

Ve = +5.25V

-40

-15

10 35 60 85

TEMPERATURE (°C)

VOLTAGE GAIN vs. GAIN CODE

MAX3514 toc09

HIGH-POWER MODE

LOW- NOISE MODE

30 40 50 60 70 80 90 100 110 120

GAIN CODE

TRANSMIT NOISE vs. GAIN CODE

/7

HIGH-POWER MODE‘

MAX3514 toc12

S

~

1

—’/

LOW-NOISE MODE

|

30

50

70 90 110 130

GAIN CODE
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(Typical operating circuit; Vcc = +5V, VIN = +34dBmV, TXEN = SHDN = high, fiy = 20MHz, Z oap = 75Q, Ta = +25°C, unless

otherwise noted.)

MAX3514/MAX3517 (continued)

2ND HARMONIC DISTORTION

3RD HARMONIC DISTORTION

POWER-UP/DOWN TRANSIENTS

vs. INPUT FREQUENCY vs. INPUT FREQUENCY vs. GAIN CODE
-50 ‘ ‘ o -50 ‘ ‘ » 100 .
3 =5 6dBmY, LN : 2 61dBmV, HP g g
< ZEBN ! s =
5 ~ | s A £ . /
& - 7 20d8mv, LN g - L/ S0dBm, HP £ 7
= | | —— —
2 5 VA \50dBmV HP 2 65 ( Z o [ HIGH-POWER MODE ——="
- ~ - 4
s \ — 2 Vs 20dBmV, LN =
] 51dBmY, HP ] 7/ 2
=4 -70 o -70 17~ = 1 —
T T J = = =
=) 2 6dBmV, LN - LOW-NOISE MODE —
& 75 ;d @ -75 ,
-80 -80 0.1
0 10 20 30 40 5 6 70 0 20 30 40 5 60 70 0 20 40 60 80 100 120 140
INPUT FREQUENCY (MHz) INPUT FREQUENCY (MHz) GAIN CODE
OUTPUT RETURN LOSS vs. FREQUENCY
(75Q SYSTEM) OUTPUT IMPEDANCE OUTPUT SPECTRUM
0 ) (75Q SYSTEM) 0 ——— )
E 5 10 | vour = 61dBmv g
2 g : =025 o g
— H g -20 | 1280ksps : B
S 4 2 ]
2 / LS =0
g -6 HIGH-POWER MOD%” LOW NOISElMOD\E/‘\’/ LN -40
§ 8 \\ / TRANSMI‘T DISABLE l\’/IODEJ-\: N g 50 |
g N /
5 -0 Ny -60 ; %
= % -70 Tt
5 5 LT g
o -12 N \ ~ | ey il l'.J_‘r
N/ 52 ~t-- -80
14 LOW-NOISE MODE/ T| ,*"HIGH-POWER MODE', .~
g TRANSMIT DISABLE / T A -90
1
16 | 11 400
1 10 100 500kHz/div
FREQUENCY (MHz)
OUTPUT SPECTRUM OUTPUT SPECTRUM
0 T T T E 0 T I I <
4o | vouT=61dBmV | L diuy g 10 VOUT = 61dBmv_|£
a=025 " g a=025 g
20 |- 160ksps | E -20 1280ksps E
|
-30 -30
-40 -40
g 5 g 5
-60 i -
#Jr - 60
10— . -70 e
7 [
-80 e |ty -80 ; N i T
-90 -90 -
-100 -100
100kHz/div 5.5MHz/div
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MAX3514/MAX3516/MAX3517
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(Typical operating circuit; Vcc = +5V, VIN = +34dBmV, TXEN = SHDN = high, fiy = 20MHz, Z oap = 75Q, Ta = +25°C, unless
otherwise noted.)

180

150

120

90

SUPPLY CURRENT (mA)

60

30

-24.0

-24.5

-25.0

-255

VOLTAGE GAIN (dB)

-26.0

-26.5

-27.0

40

30

20

10

VOLTAGE GAIN (dB)

-10

-20

-30

12

SUPPLY CURRENT vs. TEMPERATURE

TRANSMIT-ENABLE MODE,
HIGH-POWER, GAIN CODE = 125

MAX3514 toc21

TRANSMIT-ENABLE MODE,

LOW-NOISE, GAIN CODE = 100
—— —
I [

I I I I
TRANSMI"I'—DISABI‘_E MODE
| | | |

25 0 5 50 75
TEMPERATURE (°C)

100

VOLTAGE GAIN vs. SUPPLY VOLTAGE

LOW-NOISE MODE

T
GAIN CODE = 42 ‘

Ta=-40°C

MAX3514 toc24

Tp = +25°C

f

Tp = +85°C

46 48 5.0

SUPPLY VOLTAGE (V)

VOLTAGE GAIN vs. FREQUENCY
HIGH-POWER MODE

5.2

54

MAX3514 toc27

o :F:o :F:m r: —

PO

|
[
GAIN CODE:

[ A=125B=119,
C=100,D=80,E=60

1 10 100
FREQUENCY (MHz)

1000

180

150

120

90

SUPPLY CURRENT (mA)

60

30

320
318
316
314
312
31.0
308
30.6
304
30.2
30.0

VOLTAGE GAIN (dB)

20

10

VOLTAGE GAIN (dB)

MAX3516

SUPPLY CURRENT vs. GAIN CODE

MAX3514 toc22

HIGH-POWER MODE /
L

LOW-POWER MODE

0

20

40 60 80
GAIN CODE

100

120

VOLTAGE GAIN vs. TEMPERATURE
HIGH-POWER MODE

140

GAIN CODE = 125

MAX3514 toc25

Ve =4.75V

|/ VCC/: 5.25V

Vee =5.00V

-40

-15 10 35

TEMPERATURE (°C)

LOW-NOISE MODE

60

VOLTAGE GAIN vs. FREQUENCY

85

A

B

MAX3514 toc28

GAIN CODE:
A =120, B = 109,
C=90,D=70,E=50, F=30

™\

EF "\\
N

N

1

10 100
FREQUENCY (MHz)

1000

VOLTAGE GAIN (dB)

VOLTAGE GAIN (dB)

VOLTAGE GAIN (dB)

320
318
316
314
31.2
310
308
30.6
304
30.2
30.0

-5.0
-5.2
-5.4
-5.6
-5.8
-6.0
-6.2
-6.4
-6.6
-6.8
7.0

VOLTAGE GAIN vs. SUPPLY VOLTAGE
HIGH-POWER MODE

GAIN CODE = 125

| Ta=-40°C._

Ta=+25°C
ya

—

L

12

Ta=+85°C

4.6

48

5.0
SUPPLY VOLTAGE (V)

5.2

VOLTAGE GAIN vs. TEMPERATURE

LOW-NOISE MODE

GAIN CODE =80

[— Vcc =4.75V

Vee =5.25V

| Ve =5.00v

~——_

-40

-15

10 35
TEMPERATURE (°C)

MAX3514 toc23

5.4

MAX3514 toc26

60 85

VOLTAGE GAIN vs. GAIN MODE

pzl

/r

[— HIGH-P

OWER MODE —#
/]

d

/

/r

//

/’ LOW-NOISE

MODE ]

//

GAIN CODE

30 40 50 60 70 80 90 100 110 120

MAX3514 toc29
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(Typical operating circuit; Vcc = +5V, V|N = +34dBmV, TXEN = SHDN = high, fin = 20MHz, Z oap = 75Q, Ta = +25°C, unless

therwi ted.) i
otherwise note MAX3516 (continued)

GAIN STEP vs. GAIN MODE GAIN STEP vs. GAIN CODE
HIGH-POWER MODE LOW-NOISE MODE TRANSMIT NOISE vs. GAIN CODE
1.0 8 10 5 -20 8
0.9 = 0.9 : ‘ ‘ / =
08 z 08 : g® HIGH-POWER Mty’ g
o
g 0.7 g 0.7 % -30 //
éj, 0.6 E 0.6 ,;,Ea .35 P
% 05 505 < = P
= = [72)
g 04 g o4 g ¥ /
=
03 03 & -45 | LOW-NOISE MODE //
0.2 02 3 A
-50 -
0.1 0.1 =
|
0 0 55
60 70 80 90 100 110 120 30 40 50 60 70 80 90 100 110 120 30 50 70 90 110 130
GAIN CODE GAIN CODE GAIN CODE
2ND HARMONIC DISTORTION 3RD HARMONIC DISTORTION 2ND HARMONIC DISTORTION
vs. INPUT FREQUENCY, Vcc = 5.0V vs. INPUT FREQUENCY, Vcc = 5.0V vs. INPUT FREQUENCY, Vcc = 7.0V
50 — 3 -45 — 5 50 5
- v N _ 5 e T 20dBmV, LN :
3 -55 ———= ¢ & -5 ‘ : g% ’ — 1z
%’ 0 / 50dBmV, HP g 55 61dBmV, HP %’ /
= 4 ° —— 2 50dBmV, HP
S \ [/ = S yd 50dBmv, HP S / L
@ -65 74 61dBmV, HP o 60 [~ — @ / /
2 y a\ — a / — o 65 4 ‘
= / / % N A = —
Z 10 | - [ Z 65 20dBmV, LN z —_ 61dBmV, HP
= / \ = / / = // \ ~
o o / e -70 -
£ 75 £ 0 [ £ / ~—
2 _\/ 2 / =) . 64dBmV, HP N\
~ g0 15 - AN
64dBmV, HP / A
-85 — -80 -80
0 10 20 30 40 50 6 70 0 10 20 30 4 50 60 70 0 10 20 30 40 50 6 70
INPUT FREQUENCY (MHz) INPUT FREQUENCY (MHz) INPUT FREQUENCY (MHz)
3RD HARMONIC DISTORTION POWER-UP/DOWN TRANSIENTS OUTPUT RETURN LOSS vs. FREQUENCY
vs. INPUT FREQUENCY, Vcc = 7.0V vs. GAIN CODE (75Q SYSTEM)
50 ] 3 100 . 0 5
= 64dBmV, HP — |3 g -2 g
@ -55 [ H 3 _ 2
z 61dBmV, HP z s 4
E 60 /7*;“— .. - 2 6 f
S / 500V, HP— [~ r F————HIGH-POWER MODE _Z—— S - HIGH-POWER MODE 71
8 /L i g 7 g . \ /
cz) / L~ = P P o N /
2 2 8 | / ST AN
= 5 -
Z -0 2 1 » = N
E T E — 3 1w S
& 5 H LOW-NOISE MODE | LOW-NOISE MODE/ N
-14 TRANSMIT-DISABLE MODE | T
80 01 16 LU LT
0 10 20 30 40 5 60 70 0 20 40 60 8 100 120 140 1 10 100
INPUT FREQUENCY (MHz) GAIN CODE FREQUENCY (MHz)
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MAX3514/MAX3516/MAX3517
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(Typical operating circuit; Vcc = +5V, VIN = +34dBmV, TXEN = SHDN = high, fiy = 20MHz, Z oap = 75Q, Ta = +25°C, unless

otherwise noted.)

14

(dB)

LOW-NOISE
MODE/TRANSMIT:
DISABLE MODE

5 /
“~_ HIGH-POWERY -7

MAX3516 (continued)

OUTPUT IMPEDANCE, 5MHz—65MHz
(75Q SYSTEM)

MAX3514 toc39

OUTPUT SPECTRUM
[ vour=61dmv | Ly
a=025 L
I 160ksps }
-.al-ll'l'r a".'
A &,
F ] J‘._l' et -
100kHz/div

MAX3514 toc41

(dB)

(dB)

OUTPUT SPECTRUM
| VOUT = 6148V
a=025 e
| 1280ksps =
1 [
L
500kHz/div
OUTPUT SPECTRUM
1 1 1
VOUT = 61dBmV
a=025
1280ksps
I
Hi 3
N e e .

5.5MHz/div

MAX3514 tocd0

MAX3514 toc42
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ogogg
0o 0o 00
1,3,7,11 GND oooo
5 v 0000000000000(PGA)O5VOOOICO0DO0ODOOONONO0O0O0ONO0O00O00O0O00O000O
cc 000400000000000
PGARFOODOOODOOODOOODOOOOOOOOOOOO@OOOODOOOO)DOO0O0O0O00
4 GND 0000000000000
O0OPGADOOOIN-OODDOOODDOPGADODODODOOOOODOOODOOODOOODOO
5 IN+ 000000000000 00D0000000000000000000000000
6 IN- OOPGAD DODOODODOOODOOOODOODACOODOOODOODOODOIN+HCODODO
8 CS 00000000000000000TTL00000000MO0000000000MO0000
9 SDA 000000000000 O00O0TILO000000DMO00D000D00Do0monoon
10 SCLK |000000O00DOO0C0OO00OTIL00000000MO0DO0O00DDO00DoO0mOonogn
12 SHDN |000OO0DOOOSHDNOOOODOOOOOOO@ODO0DO0D00000000)00000000000000000
13, 17 N.C. oono
14 CEXT |RFODODOODO0O0.ApF00O00O00000000000000O00O0(MAX351700000000
15 OUT- 00000000 OOouT+0300Q0000000000000000000O000OO
2:1(000)0000075Q000000000000000
16 OUT+ |DOODouUT-0000
18 TXEN O0O0O0OD0OOOTXENOODOOOOOOOOOOOOOOOOOODOOOOODOOonDO
10 v 00000000 O00+5v000IC000000000000000000000000000200
cc 0000000000
20 GND 0000000000000 000000000000000O0DOn@OO00Ooooon)
00000000000000000000
Exposed
baddle GND 0000 (MAX351600)

MAXIMV
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MAX3514/MAX3516/MAX3517
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goooooboooooon

MNMAXIMN

TXEN
SHDN BIAS MAX3514
CONTROL MAX3516
Vee MAX3517

HIGH
POWER

| D/A CONVERTER

> SERIAL DATA INTERFACE

Low
NOISE

CS SDA SCLK

114

@
=
o

*MAX3514/MAX3516 ONLY

HEN

ggboogbbogbog

0000000000000 (PGA)DDOODOOOD
(VGA)OOOOODODODOO0O0O0O000O(DAC)DD O
0000.5dB00056dBO 0000000000000
O000O0PGADDDOODOOOOOOODOOODOO
D000000O00OPGADDODOOODOODOOOD
0000000000000007000000 (D60 DO)
000000000 (@1002)0

gobooobOooooobooooboooobooooao
gboboboboboboboboboboobooboon
oobooobooooboooboooboooooooooon
gooobobooooooobbooooobbobooog
ooboooooooobooooboooooooon
gogodoooooouoooooooooooooa
gogoboooboooosMHzOOUO4O4OoOooOOO
o.o01wFOOODODOODOO0

goooo

Oo00O0000+61dBmV (QPSKO MAX3514)0 000
gobooAdbDDOObOOOO0ObOOOobobOOooooboOog
gboboobooboboboboobobobaba
goboooboooobooooboooboooao
gboboooboobobobobooobobobooba
goboobooboooboooboooooooooon

16

gboobooboobobobobobobobobo
obOo0oooboooobooobooooooooan
gboboooboboboobobooooboboobo

MAX3514/MAX3516
gbooboooobgoysQubooooooboooo
oooooooo@oo)ydza@mooooobooo
4:1) 0000000000000 00000D0O0OO
oooooooo+s5vOooooooooooooooon
ooboooooooooooooboooboobobooon
gboobobooboooboobobobooooooboaba
ooooocoooOoooooooooooboooon
gooooobooboobobooboooboobgoo
oooogao

MAX3517
MAX35170000000000000000000
oo UoUggo
tdtdddddddddddddduuuuuoodaua
ooboobooboobooon

cobooooooog

tdtdddddddddddddduuuuuoodaua
D00000000000000(CS) Dooooooa
obobooosclkobooooooooMsBOoOOoOO
0000000 00CSoDO00000no00noononon
ooooOooboooobboOooobooooogpPGAD OO

MAXI N
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goobbooobbobooobigooz2000000
gooooOoOobOO00oooooobo1oooooooao
gbooooobgobooobobgn

guoodooooogg

gbobooobobooboog

MAX3514/MAX3516/MAX35170 0000 MHP)D DO
oooooo@N)oooooob2c0gooooooo
gboooooooobobooooosgobooooon
oooooooboooobryoboooooooobooOoDy
gooobooilooodHPOOCOODODDOOOOOO
DvOoooooooOLNODOOOODOOODOODO

gobooooooobooooooobooooobao
oooooooboooboooodHPODOODOODO
OoOO0O0O00OOLNOOOOOO1sdBOODOOODOO
LNOOOOOOoDoOOooooooooboooooooo
oooooooo/oobo0ooboooboooooogo
oooooogo

Ul. Jggooooooouooooooo

BIT MNEMONIC DESCRIPTION
MSB 7 D7 High-power/low-noise mode select
6 D6 Gain code, bit 6
5 D5 Gain code, bit 5
4 D4 Gain code, bit 4
3 D3 Gain code, bit 3
2 D2 Gain code, bit 2
1 D1 Gain code, bit 1
LSB O DO Gain code, bit 0

2. Jdgdooooggag

goooooooooooooOooooooguoed
Do) JoOoOoOOpboDOooboOoOoobocsisgonogn
000000000000 O0+42dBmvO0000O0OHP
000 (MAX35140D7 = 1000000 =87) 000
Ooob0+42dBmVOOOOODOLNOOO
(MAX35140D7 =0o000000 =1150000000

goooooboogod

0D000000000000000(SHDN)DOOOO
OoOoSHDNOOOODOOOOoIlcoooooooooo
0000000000000 000000ooooo
0000000000000 00000o0ooooon
0000000000000000000000000
0000000000000 000OO210pA (typ)
ooooooo

E. tscLkH
F. tsEnH
G. tDATAH/tDATAL

A tsens
B. tspas
C. tspa
D. tscikL

01. 000O0oo0OO00oo0O0o0obO0oO0obO00o0n

- GAIN CODE GAIN*
SHDN | TXEN | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO (DECIMAL) (DB) STATES
0 X X X X X X X X X Shutdown Mode
1 0 X X X X X X X X Transmit-Disable Mode
1 1 1 X X X X X X X Transmit-Enable Mode, High Power
1 1 0 X X X X X X X Transmit- Enable Mode, Low Noise
1 1 0 0 1 1 0 0 0 0 48 -26
1 1 0 1 0 1 0 0 0 0 80 -10
1 1 0 1 1 1 0 0 1 1 115 8
1 1 1 1 0 1 0 1 1 1 87 9
1 1 1 1 1 0 1 1 1 0 110 20
1 1 1 1 1 1 1 1 0 1 125 28

*Typical Gain at +25°C, Vcc = 5.0V

MAXIMV
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MAX3514/MAX3516/MAX3517
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MAX3514/MAX3516

0002:1000000000000000MAX3514/
MAX3516000075Q0 000000000000
goboooogoooouT+gouT-0gnoooboonon

0000000000 (@5MHz) 0000000000
0000000000000000000000000
000000000000000000000000
0000000000000000O0000 (180nH
typ)JOODOOO0ODO000000(33pF typ)D 0000
0000000000000000000000000
0o0oooooO

000000000000000000000000
00000000000000000000000
00000000000000MO0000000000
0000000000065MHzO 00035 + 35 (typ)O
ooooo0o0o0o0o

MAX3517

MAX35170 00 0000000000000000
gobooobooobobooooboooboooao
uboboodgbobooobooboboooo

gboobooooboboobosocoQunonogonodg
O0OoMAX351400000000o0oos3oo0o0 000
gboboooooooooooooooogooog

obobz2:10000000000000000000A0
good

0D0000000O0XFAMROOOOOOOOOOOO0O00O
000000000000000000000000
EOO00000mMmO0)O

gooo
MAX3514/MAX35160 00 075Q0 0000000

oof2ra@oo)yhbooooooooooooboooo

goboooboooobooooboooboooao
oooboooooborRFROODODOOOOOOOOOODOO
gsoQuiooooooooobooooooooooon
oboooooooboooooysQuionDoooDoOoon
gbooooooboooboooboooboooboooooo
goooogoogiasgooooooooooooooo
oobOooobOoooooOooooboooobooooan
oopoooon

oobooobooooboooboooboooooooooon
goodooooooooooooooooooooa
ooboooooooobooooboooooooon
go/000o00ogoooooooooooobooooo
gboboobodbobobuoboobobobaba
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gboboobobobobobobobobobo
oobooooo

godddododooodooooooooooooo
ooboooboooooooooobooobooboon
gopooo@ooo)yYooooooooooooooo
obOo0oobooooobooobooooooboooon
go0oooboooboob0ouobO0ou0bO0OUd0DbORE
gbobobobooobooboboboooooboaba
oobooboooooon

oooo

000000000000000000000
MAX3514/MAX3516/MAX35170 0000000
00000000000000000000000
1.5kQ0000000000000000000000
0000000000000000000000000
000000000000000000000000
0000000000000000000ACOOO
000000000000000000Q0000000
000)o

MAX3514/MAX35170 000 +34dBmvO 0000
goooddOo+eidBmvO00 0000 (2:200000
gooQpskK)DDODODOOOOOOOOOOOOOOO
gbooboo0ooobonDoobOoMAX351e000000
3dp0000000000CO0OCOOOOOOODOO
gbooboboooobobobobooooobobo
Oo000ooO0o0o0boobOOooooooOooon0+34dBmy
booodoooooooooosgooooooooo
gbooooano

MAX3514/MAX3516/MAX35170 0000000
gobbodgobboobbooobooubioaoooa
00000000000 00D00O000000C(N+
OOIN-HOOOOODOOOODOOODOOOODO
ooooooobooobooboooooobooooooao
oooDDODO0O00000075Q05MHzO000O00O
o.o0o1pyFO0OO0OOOOO

oododgogd

RFOOOOODOOOOOOOOOO0OO0OOODODOOO
ooy Uggo
gbobgooobobooodaoan

gobooooood

MAX3514/MAX3516/MAX35170 000000000
ooog@ooooooooooooo)y—ooooooo
obooobOboooobooobooooboooooaon
ddddddddddddddduououuouaa
obooobOboooobooobooooboobooooan
god

MAXIMN
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gooooon gboboobobobobobobobobobo

lco0DDO0OO00O0DoDoooooooooopon  HOB0

o000 OO000ooOO0o0o0oobooboo0oooooono 00oooooooo
go0o0ooooooooooobooooooooono

000000000000 o00oooooooooon MAX35160 2000 TSSOP-EPO OO0 OOOOOOOO
00000000000000O0O0O0OoOoOoOoOoQ (EP)DO00O0O0O0OOODODOOOOOOODOOD
0000000000000 oooooooooon MAX351600 0000000000000 0O00O00O0O
O000000O00o0OoooooOooooooon gooodooooooooboooooooooon

0000000000000000000000000 booodddeponodooooooooood
0000000000000 0000000000 oobooodoooood

oooo EPO0O0CDOOODODOODOOOOOODOOOO
0ooO0o0O0O00O0O00OO00OO00O00O0nD 0000000000000 00000000000

jddddddddoodddooooouoooogo nobobobobbbbooot

obboooboooooobbooboo4a0bonoozobO

gogggo

12 20
CONTROL_> SHDN GND $_|_

01pF —

LOGIC 18 (19
—»] TXEN Vee +5V
0.001pF : -
v |— IN+ T R S— : OUTPUT

: REXT*,
ANTI-ALIAS |5V .
INPUT | piL TR MAXIM ' REXTA !
MAX3514 150 _____L!

6 MAX3516 ouT- 1 ]

] - maxssiz | 0.1y =

0.0014F

1
o : 4 [
5V —¢ Vee ' CEXT —| }_AL |
0.1F —
W H“ GND L=

5 3 GND 1
- GND 10 1
. SCLK |e— =
9
GND < CONTROL ~ * MAX3517 ONLY
1 ST ) }LOGIC ** MAX3514/MAX3516 ONLY
GND CS |a—
HERERERE

TRANSISTOR COUNT: 1006
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MAX3514/MAX3516/MAX3517
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100 5 COMMON _DIMENSIONS
l— ! 100 X % [MILLIMETERS INCHES
% MIN. MAX. MIN. MAX.
28 1] Al — 10 043
[ ” ” ” ” ” ” ” Al 005 15 [ 002 | .006
\& Al 085 95 | .033 | .037
[ H p b| 0I5 30 | 007 [ 012
f bl 019 25 [ .007 [ .010
1.00 c| 0090 20 0035 | 008
3 Y [l 0090 | 0135 | .0035 | .0053
D|SEE_VARIATIONS |SEE VARIATIONS
/‘ E[ 430 | 450 [ 169 [ .177
| e[ 065 BSC 1026 BSC
_ H| 625 | 650 | 246 | 256
S A L[ 050 [ 070 | 020 | 028
N|SEE_VARIATIONS [SEE_VARIATIONS
N Y| 28 [ 315 112 124
10P VIEW BOTTOM VIEW el 0° [ 8§° 0° 8°
JEDEC VARIATIONS
MO-153 | N MILL IME TERS INCHES
= A ¢ MIN. | MAX_| MIN. [ MAX.
—I l— he AB 14 490 | 510 | 193 | 201
. famy Y ¢ AC 16 4.90 5.10 193 201
@jﬂjmj]ﬁdFD:D:Eé P (A = | AC-EP [16]D | 400 [ 510 | 193 | 201
= X | 285 | 315 | 12 124
! AD 200D | 640 | 660 | 250 | 260
g SEATING SEE ~—E AD-FP 20(D 6.40 6.60 252 .260
D PLANE DETAIL “A* X 4.00 4.34 157 171
AE 24 770 | 790 | .303 | .31l
SIDE VIEW ND VIEW AF 28 560 | 980 | .378 | .386
AF—EP 960 | 980 | .378 | .386
. X | 535 | 565 | 21 222
2 e
J_ PARTING - VITH PLATIMG\/V\
4 & LEAD TIP DETAIL
% L. peran - -
© BASE METAL —1
NDTES: A
I. DIMENSIONS D AND E DO NOT INCLUDE FLASH. /VI /J K I /VI
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15 mm PER SIDE. e A Nl
3. CONTROLLING DIMENSION: MILLIMETER. ThE
4. MEETS JEDEC OUTLINE MO-153 VARIATIONS AB, AC, AD, AE, AF.
S. DIMENSIONS X AND Y APPLY TO EXPOSED PAD (EP> VERSIONS ONLY. PACKAGE OUTLINE, TSSOP, 4.40nn BODY, 0.65m PITCH
6. EXPOSED PAD FLUSH WITH BOTTOM OF PACKAGE WITHIN .002". APPROVAL DOCUMENT CONTROL NO.

21-0066

20

TSSOP.EPS

MAXI N
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S =

000 0000 | e

H —PA@T
__LILILI”LILIIJIJH
A

)

h X 457 ——I
Al \’—7

b4 \ -

x

D

NOTES:

. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS,

2>. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE.
3>, CONTROLLING DIMENSIONS: INCHES.

4>, MEETS JEDEC MO137.

ililitniaim M ! .Jrj&f

sl

INCHES MIL

LIMETERS

DIM| MIN MAX MIN MAX

A | 061 068 1.55 173

Al) 004 0098 |0.102 0.249

A2|.055 061 140 155

B |.008 012 0.20 0.31

0075 | .0098 [ 0.9

1 0.249

SEE VARIATIONS

150

[ 157 381

[ 399

.025 BSC 0.

635 BSC

230 244 | 584 6.20

.010

016 0.25 0.41

016 035 | 041 0.89

SEE VARIAT

IONS

Q(Z|(C >0 (MO

0°

[ s [0

| &

VARIATIONS:

INCHES MILLIM

ETERS

MIN.

MAX. | MIN.

MAX. | N

189

196 4.80

4,98 [16]aa

.0020

0070 | 0.05

0.18

.337
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