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ABSOLUTE MAXIMUM RATINGS

VDD IO GND ... -0.3V to +4V
VIDIN to GND -0.3V to +4V
COM_, NO_toGND .......ooovviiiiiiiiiiec, -0.3Vto (Vpp + 0.3V)
SHDN, IN_to GND ... -0.3V to +4V
VIDOUT Short-Circuit Duration to Vpp, GND. ............. Continuous
Continuous Input Current

VIDIN, IN_, SHDN ...t +20mA

COM_, NO_ i +100mA

Peak Current

COM_, NO_ (pulsed at 1ms, 10% duty cycle) ............ +200mA
Continuous Power Dissipation (Ta = +70°C)

12-Pin TQFN (derate 14.7mW/°C above +70°C) ........ 1177mW
Operating Temperature Range ..............cc.co.... -40°C to +125°C
Junction Temperature....................
Storage Temperature Range..........
Lead Temperature (soldering 10S) ......ccccoovvvviiiiiinien.. +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

(Vbp = SHDN = 3.3V, GND = 0V, no load, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Supply Voltage Range VbD Guaranteed by PSRR 2.7 3.6 V

Subply G . I MAX9517 3.5 7 A

u urren m
PPy Pb ['Maxos24 4.25

Shutdown Supply Current ISHDN VSHDN = GND uA

VIDEO

DC BUFFER INPUTS (MAX9517)

- |Vpp =27V 0 1.05

Input Voltage Range VIN Guaranteeq by output = \
voltage swing Vpp = 3V 0 1.2

Input Current IIN VIN = 0V 3.5 10 pA

Input Resistance RIN 300 kQ

XZDVTN2%71\/6 sy 195 200 204
DC Voltage Gain Ay RL = 150Q to GND v — 3_\/ - VIV
DD = )
0=Vins12V 1.95 2.00 2.04
Measured at Vour, VIDIN = 0.1pF to GND,

Output Level RL = 1502 to GND 200 300 410 mV
Measured at output, Vpp = 2.7V, 21
0=V|N=1.05Y, RL=150Q to-0.2V '

Measured at output, Vpp = 2.7V, 54
0=VNn=1.05Y, R = 150Q to Vpp/2 '
) Measured at output, Vpp = 3V,

Output-Voltage Swing 0=ViN=1.2V, R = 150Q to -0.2V 24 Vp-p
Measured at output, Vpp = 3V, 24
0=ViN=1.2V,RL=150Q to Vpp/2 ’

Measured at output, Vpp = 3.135V, 5 1
0=ViN=1.05V,RL=75Qt0-0.2V ’

SYNC-TIP CLAMP INPUT (MAX9524)

Sync-Tip Clamp Level VeLp Sync-tip clamp 0.23 0.39 v
Vpp = 2.7V to 3.6V 1.05

Input Voltage Range Vp.p
Vpp = 3V to 3.6V 1.2
Sync-tip clamp, percentage reduction in

Sync Crush sync pulse (0.3Vp-p), guaranteed by input 2 %
clamping current measurement

2 MMAXLMM
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ELECTRICAL CHARACTERISTICS (continued)
(Vpbp = SHDN = 3.3V, GND = 0V, no load, Ta = TmIN to TmAx, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Clamping Current Sync-tip clamp 1 2 pA
Ma>§|mum Input Source 300 o
Resistance
Vpp = 2.7V,
0= Vi = 1.05V 1.95 2.00 2.04
DC Voltage Gain (Note 2) Ay RL = 150Q to GND VIV
Voo =3V, 195 200 204
O=sViNs1.2V ' ' '
Measured at Vour, VIDIN = 0.1uF to GND,
Output Level RL = 150Q to GND 0.21 0.30 0.39 \Y
Measured at output, Vpp = 2.7V, VIN = 51
VeLp to (VoLp +1.05V), R = 150Q to -0.2V '
Measured at output, Vpp = 2.7V, VIN = 5 1
Verp to (Verp +1.05V), RL = 150Q to Vpp/2 ’
) Measured at output, Vpp = 3V, VIN = VCLP
Output-Voltage Swing to (VeLp +1.2V), R = 150Q to -0.2V 2.4 V-
Measured at output, Vpp = 3V, ViN = VCLp 54
to (VeLp +1.2V), RL = 150Q to Vpp/2 '
Measured at output, Vpp = 3.135V, V|N = 21
VeLp to (VeLp +1.05V), RL = 75Q to -0.2V '
o Short to GND (sourcing) 140
Output Short-Circuit Current — mA
Short to Ve (sinking) 70
Output Resistance Rout Vout = 1.5V, -10mA = ILoaD = +10mA 0.2 Q
Output Leakage Current SHDN = GND 1 pA
Power-Supply Rejection Ratio 2.7V <Vpp = 3.6V 48 dB
+1dB passband flatness 9 MHz
Standard-Definition f=55MHz +0.15
Reconstruction Filter VVIDOUT = 2Vp-p, reference [Ty -3 dB
frequency is 100kHz
f=27MHz -52
5-step modulated staircase of 129mV step
Differential Gain DG size and 286mVp.p subcarrier amplitude; 1 %
f = 4.43MHz
5-step modulated staircase of 129mV step
Differential Phase DP size and 286mVp-p subcarrier amplitude; 0.4 Degrees
f = 4.43MHz
Bar time is 18ps, the beginning 2.5% and
2T Pulse-to-Bar K Rating the ending 2.5% of the bar time are 0.6 K%
ignored, 2T = 200ns
2T Pulse Response 2T = 200ns 0.2 K%
Bar time is 18ps, the beginning 2.5% and
2T Bar Response the ending 2.5% of the bar time are 0.2 K%
ignored, 2T = 200ns
W AXIWV 3
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ELECTRICAL CHARACTERISTICS (continued)
(Vbp = SHDN = 3.3V, GND = 0V, no load, Ta = TmIN to TmAx, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Nonlinearity 5-step staircase, f = 4.43MHz 0.5 %
Group Delay Distortion 100kHz < f < 5.5MHz, outputs are 2Vp-p 12 ns
Peak Signal to RMS Noise 100kHz < f £ 5.5MHz 71 dB
Power-Supply Rejection Ratio f = 1MHz, 100mVp-p 29 dB
Output Impedance f =5.5MHz 4.8 Q
All-Hostile Crosstalk f=4.43MHz -64 dB
ANALOG SWITCHES

. Vcom_,

Analog Signal Range - 0 \ V
g olg g VNO_ DD
On-Resistance (Note 3) RoN Vpp =2.7V, Icom_= 10mA, VNO_ = 1.5V 1.7 5.0 Q
On-Resistance Match Between
Channels (Notes 3, 4) ARON Vpbp =2.7V, Icom_= 10mA, VNO_ = 1.5V 0.4 Q
On-Resistance Flatness (Note 5) RFLAT(ON) VoD = 2.7V, lcom_ = 10mA, Vno_= 1.0V, 0.5 15 Q
1.5V, 2.0V
NO_ Off-Leakage Current Vbp = 3.6V, Vcom_ = 0.3V, 3.3V;
(Note 3) INO(OFF) | y\o = 3.3V, 0.3V 2 *2 A
COM_ On-Leakage Current Vpp = 3.6V, Vcom_ = 0.3V, 3.3V; )
(Note 3) Icom_(oN) VNO_ = 0.3V, 3.3V, or unconnected 25 25 nA
) : VNOo_ = 1.5V; RL = 300Q, C = 35pF,
Turn-On Time tON Vib = 1.5V, ViL = OV 100 ns

) VNO_ = 1.5V; RL = 300Q, CL = 35pF,

Turn-Off Time tOFF Vib = 1.5V, ViL = OV 100 ns

Skew (Note 3) tSKEW Rs = 39Q, C| = 50pF 2 ns

Charge Injection Q VGEN = 1.5V, Rgen = 0Q, CL = 1nF 10 pC
f=10MHz; VNO = 1Vp-p; RL = 50Q,

) - -55
Off-Isolation VIso CL = 5pF dB

f=1MHz; VNO_ = 1Vp-p; RL = 50, C| = 5pF -80
On-Channel -3dB Bandwidth BW Signal = 0dBm, RL = 50Q, C|_ = 5pF 300 MHz
Total Harmonic Distortion THD Vcowm_ = 2Vp-p, RL = 600Q 0.03 %
NO_ Off-Capacitance CNo_(oFF) | f=1MHz 20 pF
Switch On-Capacitance CoN) f=1MHz 50 pF
f=10MHz; VNO_ = 1Vp-p, RL = 50Q, 80
CL = 5pF
Switch-to-Switch VeT dB
f=1MHz; VNO_ = 1Vp-p, RL = 50Q, 110
CL=5pF
T
NO._ -to-VIDOUT V|Qeo circuit is on, _ - dB
switches are open f= 1MHz: 80
VNo_ = 1Vp-p _
4 /X1
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ELECTRICAL CHARACTERISTICS (continued)
(Vbp = SHDN = 3.3V, GND = 0V, no load, Ta = TmIN to TmAx, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS MIN TYP MAX | UNITS

CROSSTALK
Video circuit is on, f = 20kHz,

VIDOUT-0-NO._ VIDOUT = 2Vp.p, RL = 50Q, C(_ = 5pF 90 dB
Video circuit is shutdown, f = 20kHz,

VIDIN-1o-COM 0.25Vp.p at VIDIN, RL = 60002 100 a8
Video circuit is on, f = 20kHz,

VIDOUT-to-COM VIDOUT = 2Vp.p, Ri = 500, CL = 5pF 90 dB

LOGIC SIGNAL (IN1 AND IN2)

Logic-Low Threshold ViL 0.5 \

Logic-High Threshold VIH 14 V

Logic-Input Current IIN 10 uA

LOGIC SIGNAL (SHDN)

. 0.3 x
L -Low Threshold \ V
ogic-Low Thresho IL VDD
Lo 0.7 x
L -High Threshold Y \
ogic-Hig resho IH VoD
Logic-Input Current lIN 10 pA

PCS6XVIN/LES6XVIN

Note 1: All devices are 100% production tested at Ta = +25°C. Specifications over temperature limits are guaranteed by design.

Note 2: Voltage gain (Ay) is a two-point measurement in which the output-voltage swing is divided by the input-voltage swing.

Note 3: Guaranteed by design.

Note 4: ARON = RoN(MAX) - RON(MIN).

Note 5: Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over the
specified analog signal ranges.

IREEEHIE

(Vpp = SHDN = 3.3V. Video outputs have RL = 150Q connected to GND. Ta = +25°C, unless otherwise noted.)

LARGE-SIGNAL GAIN
vs. FREQUENCY

SMALL-SIGNAL GAIN
vs. FREQUENCY

SMALL-SIGNAL GAIN FLATNESS
vs. FREQUENCY

1.0

Vour = 100mVp.p

0 \ g 05 v g 0 ‘ g
10 \ 2 0 H 10 \ H
20 05 \
2
= = 15 = 30
s w0 s 3
\ 20 40
-50 \
25
60 20 50
70 | 2N . 60
Vourt =100mVp_p -3.5 ViouT = 2Vp-p /1
g0 L—L L1l 40 g0 L
100k ™ 10M 100M ™ 10M 100M 100k M 10M 100M

FREQUENCY (Hz) FREQUENCY (Hz)

FREQUENCY (Hz)

MAXIN 5
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(Vpp = SHDN = 3.3V. Video outputs have RL = 150Q connected to GND. Ta = +25°C, unless otherwise noted.)

LARGE-SIGNAL GAIN FLATNESS GROUP DELAY POWER-SUPPLY REJECTION RATIO
vs. FREQUENCY vs. FREQUENCY vs. FREQUENCY
1.0 e 120 —— 2 0 .
05 ‘ ouT =2Vp-p é Vout =2Vp-p ] é 0 =
/| = 100 5 5
0 z 2 2
. 0 = = _20 "-- - =
o -0 >
2 e -30 =
%] -1.0 = / =) U1
= o = /|
£ 15 S 60 g 40 //
[ ) o
= 20 =] -50
3 s S W \ /'
) \/\ 60
30 2
35 -70
40 0 = -80
M 10M 100M 100k M 10M 100M 10k 100k M 10M 100M
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
QUIESCENT SUPPLY CURRENT VOLTAGE GAIN OUTPUT VOLTAGE
vs. TEMPERATURE vs. TEMPERATURE vs. INPUT VOLTAGE (MAX9517)
7.0 5 2.04 = 35 .
= 65 g 203 g 30 //‘ g
£ g g S
= 60 | 202 E ”5 / E
Z 55 = = - /
£ > < 201 ] )
3 50 = 2 20
> = 200 =
T 45 o 2 15
= < 1.99 5
2 40 5 - —_— E 10 %
& 35 = b — > /
@ 0.5
S 30 197 74
(=)
25 1.96 0
2.0 1.95 -05
50 25 0 25 50 75 100 125 50 25 0 25 50 75 100 125 03 0 03 06 09 12 15 18
TEMPERATURE (°C) TEMPERATURE (°C) INPUT VOLTAGE (V)
DIFFERENTIAL GAIN AND PHASE 2T RESPONSE
= MAX9517/24 toc11
2 0.1 § B T T T T T T
= 0 2
g 1 g
; 02 E VIDIN
2 03 = 4.43MHz— 200mV/div
£ -04 ‘
= 1 2 3 4 5 6 7
g 08
o 06 VIDOUT
2 04 400mV/div
< 0
& 02
=
z -0 f=4.43MHz
& -04 L
= 1 2 3 4 5 6 7 100ns/div
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(Vpbp = SHDN = 3.3V. Video outputs have R = 150Q connected to GND. Ta = +25°C, unless otherwise noted.)

12.5T RESPONSE

MAX9517/24 toc12
T T

400ns/div

PAL COLOR BARS

MAX9517/24 toc15

v
' . .
"
+

TS

10us/div

1 VIDIN
1 200mV/div

1 vibout
1 400mv/div

VIDIN
500mV/div

VIDOUT
1V/div

NTC-7 VIDEO TEST SIGNAL

MAX9517/24 toc13

10us/div

FIELD SQUARE-WAVE RESPONSE

MAX9517/24 toc16

2ms/div

SWITCH OUTPUT-TO-OUTPUT CROSSTALK
vs. FREQUENCY

-20

-40

MAX9517/24 toc18

-60

GAIN (dB)

-80 £

-100

OUTPUT IMPEDANCE (Q)

-120

100k M 10

FREQUENCY (H2)

MAXIMN

M

100M

PAL MULTIBURST RESPONSE

MAX9517/24 toc14

PCS6XVIN/LES6XVIN

VDN
500mV/div VIDIN
500mV/div
VIDOUT VIDOUT
1V/div 1V/div
10us/div
SWITCH INPUT-TO-INPUT CROSSTALK
vs. FREQUENCY
0 A7}
2
E:
VIDIN
soomv/div 40
[=a) LT
= 4//
@ Jiee
T
-80 g
VIDOUT i
d 1v/div 41
-100
-120
100k M 10M 100M
FREQUENCY (Hz)
OUTPUT IMPEDANCE
vs. FREQUENCY
100 2
10 :
P
/,
I~
1 ~
0.1
0.01
100k M 10M
FREQUENCY (Hz)
7
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N EEEBEREEESE)
N (Vpbp = SHDN = 3.3V. Video outputs have RL = 150Q connected to GND. Ta = +25°C, unless otherwise noted.)
g MAX9517 MAX9524
ENABLE RESPONSE ENABLE RESPONSE
MAX9517/24 toc20 MAX9517/24 toc21
§ ViN=0.1uF TO GND
SHON SHON
E Y=L v 1V/div
N
A o
m OUTPUT | QUTPUT
m 1v/div ) 250mV/div
E 4ms/div 4ms/div
MAX9517 MAX9524
DISABLE RESPONSE DISABLE RESPONSE
MAX9517/24 toc22 MAX9517/24 toc23
Vn=1V Vin=0.1uF TO GND
SHDN SHDN
1V/div 1V/div
OUTPUT OUTPUT
1V/div 250mV/div
\
10ns/div 10ns/div
i ¥ 55 AR
T e HaE
1 N.C. G L, AECTERENTIVEEA.
2 COM1 FFOTRAyF1IEVET
3 COM2 FFATRA Y F2AE VKT
4 VIDOUT | EF 7
5 GND TR
6 VIDIN ET7HAS
7 NO2 FFATRAvF2 /) =< ) F—T iHF
8 NO1 FPFATGRAvF1 /)= A =T HF
9 SHDN TOTATA—=2% Y NID VAR TINARED vy MO UNIEEIT DT GNDICEHRL £,
10 IN FFATIAVFIT 4 FIEIEAS
11 IN2 PHOTRAYF2T4 5 IVEIFIAL
12 VDD FER, 0.1pFO 7 TGNDIZ/NA /X2 L F T,
— EP IOZAR—=Z R/ R, EPZGNDICEHRL &9, EPISHESTEGNDICIERSNTILVET,
8 N AXIW
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ELE 9,
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EFAT71IL5

T 1)y @@EE(+1dB)IFRERICOMHZ T H D=8,
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DVDAEDODBREBELE T AESICRETY . Mux
BITDETAESE. FrRIFIRTNTNET,
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5MHzT9d, /z72L. DVDT7L—VhoDETFFESIE.
FrrIFIRENTNEEA. ZDIcH. DVDETH
ESDFERIL6. 75MHzDF 1 F X bMFHIRICIIST D
ZENTEFEI(ITU-R BT.601-581F1d13.5MHz%
BEBEETADOY T IL—MELTRE)
L7eh' 2T, EEDEAFEEIZ6. 75MHzE ) T,
TG ) T BHERENT DICIE. BOETH X
TLI2EDAFA—NF T I %FN. ETHAER
DACZ27MHzD - Oy JTHREL FT,

MAXIM
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EFAHATTE. BEEBROY—IEVIDES
ZITDZENTE, HNHEDCHEFISACKSET D
ZENTEZT, SOT7VTOHENEIEF. WIThnd
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BEDHBETDHIENTEET,

vy IO
SHDNA'O—MIEE. MAX9517/MAXO524MEEE

FTPALITRTY . 2v Y YD U 72 THAGNA
AVE—F RGN ET,

SPST7F+OJRAvF

1. 7FOQJ2q4vyFOO> YD
IN_ SWITCH STATE
0 OFF

ON

PITVr—2aviEk

EFADACHOHEEBH DK

MAX9517/MAX9524(3. N1 AV E—5F 2N
INY D7 AR, BR300QDY — IR THIET D
ZENTEFT, EFHADACOHEEBEEZE AR T D
=0HIZ. DACHEIBEIDEE R T —IL 7Y T§5ZEN
TEE9, ETFADACRHEBD) 77 LV AERZRE
2T 7L UABREBKRICRT—ILT Y TITD
WELHYFET, &xld. HAERN37.5QDFE.
DACIE. HATVEIZ26.7TmARY — X T 2IELHV
F9, BAEAN300QITIBARE=NDE. DACIE.
1VBFIC3.33mAZ Y — R 9 BEITTEAF T,

DACHEANET SV FOBICIIFTETENEFEL T T,
DACHAOEMERIITDZDEEIEF. ETAHESD
BIRMRNEZBENICO—IL AT ENTEDR
2L E T, &zl S50pFEAITH300Q1F .
10.6MHzICBZERR L £, COFEZRERICHZD
Il DACHAICE R NIZES ML —XOEEZ
TEBRUNE< L. MAX9517/MAX9524%TE D
RYETZFDACHENDEL ICEREL Y,
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Po [ elas 123 16130 EXPOSED PAD VARIATIONS
REF. | MIN. JNOM. [MAX. | MIN. JNOM. [MAX. | MIN. JNOM. [MAX > =
REG; PIN ID JEDEC
A |070 |0.75 [080 |0.70 | 0.75 [080 | 0.70 [ 0.75 | 080 CODES o T T Trow Tomx
b {02500301035 102010251030 020025030 TQ833-1 025 | 070 | 125 | 025 |070 | 125 | 0.35x45° | WEEC
D 12901300310 {290 {300 1310 ] 290 300 }310 T1233-1 095 | 110 [ 125 [ 095 [ 110 [ 125 | 035x45° |wEED-1
E 290300310 290300 J3.10 ] 290 ]300 | 310 T1233-3 095 [ 110 [ 125 | 095 | 110 | 125 | 035x45° | weeD1
3 0.65 BSC. 0.50 BSC 0.50 BSC.
T1233-4 095 | 110 [125 | 095 | 110 [ 125 | 035xass | weeDa
L [o3s Joss Jo7s Joas Joss Joes [os0 Joao ] os0
N 8 12 16 116332 095 | 110 [125 [ 095 | 110 [125 | 0.35x45° | WEED-2
) 2 3 n T1633F3 | 065 | 080 | 095 | 065 | 080 | 095 | 0205x45 |weED2
o B 3 , T1633FH3 | 065 [080 [095 065 [080 [095 |o0205x450 [weED2
ar | o Jooz Joos | o Jooz Joos | o Jooz]oos T1633-4 095 | 110 [ 125 | 095 | 110 | 125 | 0.35x45° | weED-2
- 020 FEF .20 FEF 020 FEF T1633-5 095 | 110 | 125 | 095 | 110 | 125 | 0.35x45° | weED-2
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NOTES:
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. NIS THE TOTAL NUMBER OF TERMINALS.
THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR
MARKED FEATURE.
/A\ DIVENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.20 mm AND 0.25 mm
FROM TERMINAL TIP.
ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS
9. DRAWING CONFORMS TO JEDEC MO220 REVISION C.
A\ MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY DALLAS /VI /JXI/VI
11. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. 1 sEmconnucTaR

12. WARPAGE NOT TO EXCEED 0.10mm

TME: pACKAGE OUTLINE
8,12, 16L THIN QFN, 3x3x0.8mm

APPROVAL TOGUMENT CONTROL NO. REV. o
—DRAWING NOT TO SCALE— 21-0136 | A
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