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MAX4740/MAX4740H

0% SPDT & i HF %

ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND.)

VCC, CBL i -0.3V to +6.0V
COM_, NC_,NO_ ..oocoiiiiiiiiiiiiiee, -0.3Vto (Ve + 0.3V)
Continuous Current NO_, NC_, COM_ ..............cooe. +300mA
Peak Current NO_, NC_, COM_

(pulsed at Tms, 50% duty cycle).........cocvvviiiiiinnn. +400mA
Peak Current NO_, NC_, COM_

(pulsed at Tms, 10% duty cycle).........cocvvviiiiiinnnn. +500mA

Continuous Power Dissipation (Ta = +70°C)
16-Pin TQFN (3mm x 3mm), Single-Layer Board

(derate 15.6mW/°C above +70°C).......cccccooviviiiininn. 1250mwW

16-Pin TQFN (3mm x 3mm), Multilayer Board (derate

20.8mW/°C above +70°C) ..ooovviviiiiiiiiiiiii 1667mW

16-Pin Ultra-Thin QFN (2.5mm x 2.5mm), MultiLayer

Board (derate 11.5mW/°C above +70°C) ................. 923.8mW
Operating Temperature Range ..............ccccoeev.n. -40°C to +85°C
Junction Temperature ...........coooivviiiiiiii +150°C
Storage Temperature Range ..........c.ccccooeeennn. -65°C to +150°C
Lead Temperature (soldering, 10S) .........cccccooviiiiiiiannn. +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

(Ve = +2.7V to +5.5V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C, Vo = +3.3V.) (Note 1)

PARAMETER | symsoL | CONDITIONS MIN TYP MAX | UNITS
POWER SUPPLY
Supply Voltage Range Vee 1.6 55 \
Vce = +5.5V, Vep_ =0V or Vce 0.3
Supply Current lcc Vee = +5.5V, Vep_ = 0.5V or +1.6V 0.3 5 pA
Vce = +2.5V, Vep_ = 0.5V or +1.4V 0.1
ANALOG SWITCH
VNC_,
Analog Signal Range VNO_, (Note 2) 0 Vce V
Vcom.,
Vee = 3.3V, lcoM = Ta = +25°C 0.61 0.90
On-Resistance RonN 100mA; CB_ = low or Ta=TMIN to 1 Q
_ Ta = +25°C 0.06
On-Resistance Match Between Vee = 3.3V, Ve or
ARON | VNO_=0.875V;IcOM_= |Ta=TMIN to Q
Channels 0.1
100mA (Note 3) TMAX
Ve = 3.3V, Veom_ =0 Ta = +25°C 0.32 0.72
On-Resistance Flatness RFLAT(NO) | to Vce; Icom_ = 100mA | Ta = TmiN to Q
INO_(OFF), | Vcc =5.5V; VNc_ or VNo_ = 0.3V, 5.5V,
NO_, NC_ Off-Leak C t ' -1 0.1 1 A
— N Lii-Learage Lurren INC_(OFF) | VCOM_ = 5.5V or 0.3V * H
Vce = 5.5V, Vne_ or VNo_ = 0.3V, 5.5V, or
COM_ On-Leakage Current lcomM_(oN) | unconnected; Vcom_ = 0.3V, 5.5V, or -1 0.1 +1 PA
unconnected
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Py SPDT & #ii FF 5%

ELECTRICAL CHARACTERISTICS (continued)

(Vce = +2.7V to +5.5V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C, Ve = 3.3V.) (Note 1)

PARAMETER | symBoL | CONDITIONS MIN TYP  MAX | UNITS
DYNAMIC CHARACTERISTICS
- = For NO_, V =1V 70
Turn-On Time toN RL 32,9‘ C = 'NO_ ns
35pF, Figure 2 For NC_, VNnc_ = 1V 210
' RL=32Q,CL = For NO_, VNO_ = 1V 210
Turn-Off Time t ) ns
OFF | 35pF, Figure 2 For NC_, Ve, = 1V 55
Charge Injection Q V.GEN— = OV Rgen = 0Q; CL = 1nf; 200 pC
Figure 3
) CL = 5pF; RL = 32Q; f = 100kHz;
Off-Isolation Viso Voo = 1Vaus: Figure 4 (Note 5) 64 dB
CL = 5pF; RL = 32Q; f = 100kHz; )
Crosstalk \Yexs VoM. = 1VRws: Figure 4 68 dB
Power-Supply Rejection Ratio PSRR f = 20kHz, Veom_ = 1VRwms, RL = 50, -60 dB
CL = 5pF
Total Harmonic Distortion THD f = 20Hz to 20kHz, Vp-p = 0.5V, RL = 32Q 0.08 %
NO_, NC_ Off-Capacitance CNC_(OFF). | _ 1MHz, Figure 5 40 pF
CNO_(OFF)
COM_ On-Capacitance CcomM_(oN) | f = IMHz, Figure 5 150 pF
DIGITAL INPUTS (CB_)
o Vee = 1.6V 10 2.7V 1.4
Input Logic-High VIH V
Voo =2.7Vto 5.5V 1.6
Input Logic-Low ViL 0.5 Vv
Input Leakage Current IIN -1 0.1 +1 pA

Note 1: For TQFN (3mm x 3mm) electrical specifications are production tested at Ta = +85°C and guaranteed by design at Ta = +25°C
and -40°C. For Ultra-Thin QFN (2.5mm x 2.5mm) electrical specifications are production tested at Ta = +25°C and guaranteed by
design at Ta = +85°C and -40°C.

Note 2: Signals on COM_, NO_, or NC_ exceeding Vcc are clamped by internal diodes. Limit forward-diode current to maximum
current rating.

Note 3: ARON = RON(MAX) - RON(MIN).

Note 4: Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over the
specified analog signal ranges.

Note 5: Off-isolation = 20log10 [Vcom / VNO_], Vcom_ = output, VNO_ = input to off switch.

MAXIMN 3
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BT EFFIE

(Vce = 3.3V, Ta = +25°C, unless otherwise noted)

ON-RESISTANCE ON-RESISTANCE NC TURN-ON/NO TURN-OFF TIME
vs. GCOM VOLTAGE vs. GCOM VOLTAGE vs. SUPPLY VOLTAGE
07 ‘ 5 06 T 3 g
Vee =3V = Veg =5V : z
g g 600 g
06 3 05 g 2
5 Ta=+85°C = E: E]
a
~ /_- Pt
8 05 AN &5 =
= |/ e _\‘_'/P\\ =" Th=+85°C £ 40
=+ o
2 e Ta=425°C N % g ~ \ =
& 04 | /?\\//\ \\ @ 03 \\4/ \ B
Z / /TA=_400C \ Z I /'\ 0 NG TURN-ON TIME
03 02 { ¢
The -L\10°c Ta=+25°C NOTURN-OFF TIME | ]
0 y | . | 1]
0 05 10 15 20 25 30 0 1 2 3 4 5 18 23 28 33 38 43 48 53
COM VOLTAGE (V) COM VOLTAGE (V) SUPPLY VOLTAGE (V)
NO TURN-ON/NC TURN-OFF TIME NO TURN-ON/NC TURN-OFF TIME NC TURN-ON/NO TURN-OFF TIME
vs. SUPPLY VOLTAGE vs. TEMPERATURE vs. TEMPERATURE
180 - 100 ; 3 500 ; 3
£ Veg =3V E Veg=3V g
160 : ] « g
£ 140 i S ow NO fon : & 3
=10 i = =
S =) S
& 100 = —— £ 30 e on —
2 \ NO TURN-ON TIME > = — = )///
= 80 _— = =
< N i |_— = < [S) _’///
E gl £ NGt e — !
S 60 PN 2 40 OFF = 200 7
a B NOt
0 NC TURN-OFF TIME ‘ OFF
20 ‘ ‘ ‘ 2 100
18 23 28 33 38 43 48 53 -40 -15 10 35 60 85 -40 -15 10 35 60 85
SUPPLY VOLTAGE (V) TEMPERATURE (°C) TEMPERATURE (°C)
LOGIC THRESHOLD SUPPLY CURRENT CHARGE INJECTION
vs. SUPPLY VOLTAGE vs. LOGIC INPUT VOLTAGE vs. COM VOLTAGE
20 100 5 250 .
z % 5 ﬁ \g
16 Veg RISING _{ 1 o % 200 1 5
s T \ 2 / Vee=sov  [F
9 - = Voo =3V = Voo =2.0V
S 12 & 60 CC=oV =)
z == ¥ = e 5 10
o /& Vg FALLING = %0 2
= A > o AN
o 08 P = 40 & 100
g = Vee = \ = / \
=2 » 30 3V \ = /
20 HVee= ey —]
0.4 M j 25V )( Vee = 2‘,5V 50 V4
—— NN
0 0 =% 0
18 23 28 33 38 43 48 53 0 05 10 1415 20 25 30 0 1 2 3 4 5
SUPPLY VOLTAGE (V) LOGIC INPUT VOLTAGE (V) Veom (V)
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#R T FHFIE(4)

(Vce = 3.3V, Ta = +25°C, unless otherwise noted)

LEAKAGE CURRENT
vs. TEMPERATURE FREQUENCY RESPONSE
100,000 - 0 -
10,000 g :
= 1000 IcOM(OFF) -2
= =
& =
oc w
S 100 Toomon - g
= \ /] 5
P
50 / \\/ f !
%
0.1 -6
40 15 10 35 60 85 0.01 0.1 1 10 100
TEMPERATURE (°C) FREQUENCY (MHz)
OFF-ISOLATION vs. FREQUENCY CROSSTALK vs. FREQUENCY
0 o 0 o
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i b g /
S I » //
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”,—- ____.t
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vs. FREQUENCY RATIO vs. FREQUENCY
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50 \\ -
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— = N
5 B 4
o 01 o
= i 2
FaN £
JTTN o
20
10
0.01 0
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MAX4740/MAXA4740H PU §% SPDT & 45 - 56 2 EL A (% S g,
BH. REJRELGL. o E R R4 L (PSRR)M A 44, TAE
TE+1.6VE+5S5VEETE. MAX47T40/MAX4T40H B A 7 1%
By il ACBIAICB2, & — syl — X I e (WFE 1A
#%2).

WHES
MAX4T40/MAX4T40HIZ B AHeZ /il +5.5VINHLE, 5
MERETLX. #an, +3.3VAtHEET, CBIMICB2ALE
GND, #miE+5.5V, XL 208 5P A7 T [H
— RS, R SICBIAICB2 A f#f h#ERE B AK. Xt
FI3VHEJEHE L, ZHITRMEN+0.5V (K)FI+1.6V (F).

BHUIESEF

R A A5 5 7 B HL R L IR VB 9 (Ve 2 GND) & fE
I, IR A 3 F B AR AU AR NI Y T AEFF ) . 3 48TF
FRMA K, FIBENO_. NC_FICOM_EE Al 1 o i At ml
PN i

5| Bt B

Bl 47 IheE
1 NCH BERTT 31— A 0 .
2 CBH1 BEADTF 56 1 FIBLILHF I 2 9 B F I A
3 NO2 BEAYTIT 52— i«
4 COoM2 BEAYIT 52— i
5 NC2 AT 56 2— B A i«
6 GND .
7 NO3 B IT 56 3— 5 P i .
8 COM3 BEADIT 53— iy .
9 NC3 BEADTIT 53— A iy«
10 CB2 BAUTF S 3T 4 I BUF A A
11 NO4 BEAYIT 54— TP i
12 COom4 BT I 4—2A Fos .
13 NC4 BT e 4— 5 P 3 «
14 \Yelo} IEFFERE.
15 NO1 BETT 31— TP .
16 COM1 LT 51— S
EP EP BRE, EH TIEN, EEZEONDE A,

FEMIRL R 1. MAX4T40EEE

CONTROL SWITCH STATE
CcB2 CB1 Switch 3/4 Switch 1/2
0 0 COM =NC COM =NC
0 1 COM =NC COM = NO
1 0 COM = NO COM =NC
1 1 COM =NO COM =NO

£2. MAX4T40HE B E

CONTROL SWITCH STATE
CB2 CB1 Switch 3/4 Switch 1/2
0 0 COM = NC COM = NC
0 1 High-Z High-Z
1 0 COM = NO COM = NC
1 1 COM = NO COM = NO
MAXIMN
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AKX
MAX4740

NC1 —
SWITCH 1 T — COM1

NOT ——A

NC2 — :

N2 —4A

— Vce

CB1 CONTROL
CB2 LOGIC

NC3 — 5
SWITCH3 — com3

NO3 —— 4

NC4 —
W— COM4

MAXIW
MAX4740H L Vo

NCT —
[ h i com

NI ——— & SWITCH 1

NC2 — :
—"“Zx\m—— COM2

NO2—— A SwiTCH?
CB1 CONTROL
CB2 LOGIC

NC3 — 5
[ Wit cow

NO3 ——— A i SWITCH3

NC4 —
—Hizz\‘\o—— COM4

NO4 ———4A NO4 ——— A SWITCH 4
GND GND
AL TyRERER
iz B8 B /BT 7 B
MNAXIW
MAX4740 Vee s
MAX4740H | Voo reons
m LOGIC
"o CCSM INPUT
Vne_OR Vo —’—‘\.O—_ Vour
ORNC_ :
i RL CL
o 1
LOGIC GND SWITCH
INPUT 1 OUTPUT
CL INCLUDES FIXTURE AND STRAY CAPACITANCE. CB DEPENDS ON SWITCH CONFIGURATION;
INPUT POLARITY DETERMINED BY SENSE OF SWITCH.
2. FFHMT (]

B i 5 FOiT JE R A
& RE#TAbsolute Maximum Ratings RIS E (& ,
[l A 8 1 J0 TE 9 B E 1B AT BB IE AR 2R 4 ok AR 3R
JIT A CMOS # 4 4B e 3 1 FT IR A0 09 (R R . RHE 2410 F
HL W 5 TR e A PBDIRES , S BON AR BGE KA H
DR . Bk PR A O — Ik R A B IR DLIERR Y

MAXIMN
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A5zt FE /0 7 (B (4E)

MAXIM Veo ¢
AV
MAX4740 | ot
MAX4740H Voo y
out
Reen g : COM_ _ Your f
ORNO_ cB
E/W - L oL OFF OFF
VGEN _—_ €1 ON
1 GND CB_ =
= = on
VL TO Vi B OFF OFF
h Q= (AVour)(Cu)
= LOGIC INPUT WAVEFORMS INVERTED FOR SWITCHES
THAT HAVE THE OPPOSITE LOGIC SENSE.
B3, BaEA
Vee
1uF
NETWORK
L ANALYZER
OV OR - N 500 500 OFF-ISOLATION = 20log YU
Voo 1 CB_  Vec com_ A L Vin
NAXIMV i OFF-L0SS=200g  ~ouT
MAX4740 = Vin
MAXA740H
NC_ Vour CROSSTALK=20log UL
"0 A~ Yy | MEAS L RF | Vi
wS | Y - L9
l = 500 50| =
= I

MEASUREMENTS ARE STANDARDIZED AGAINST SHORT AND OPEN AT SOCKET TERMINALS.
OFF-ISOLATION IS MEASURED BETWEEN COM_ AND OFF NO_ OR NC_ TERMINALS.
ON-LOSS IS MEASURED BETWEEN COM_ AND ON NO_ OR NC_ TERMINAL ON EACH SWITCH.
CROSSTALK IS MEASURED FROM ONE CHANNEL TO THE OTHER CHANNEL.

SIGNAL DIRECTION THROUGH SWITCH IS REVERSED; WORST VALUES ARE RECORDED.

B4, KR =

FUFERH L
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=

e
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AR FORME (1) R E T REA R Bl RS, WnRR Al i 3 4MI(E B, 75 % 10 www.maxim-ic.com.cn/packages. )
%)
[a
W]
z
4X P— o
~TwE1 A l—b$ 010 ®IAB/\ §
A . | D2 o
o ‘—» —D2/2 -
] —a3
2X
[]os[c ]
al J
: 2 e
1 = T 1
L] N T
& s ' '
k‘j EE'
\gayyc (Nd—1)Xe REF.
BOTTOM VIEW
ccC
¢ Ab—'———l m]_g %_U_%

@——I\
TERMINAL TIP

FOR ODD TERMINAL /SIDE

dill
e

FOR EVEN TERMINAL/SIDE

=5

SECTION "C—C”

Ny
_

STANDARD

DETAIL A

PIN #1 ID AND
TIE BAR MARK OPTIONS

lem:rm INFORMATION

IDRALLAS VI AXI VI

APPROVAL DOCUMENT CONTROL NO.

21-0102

F’ACKAGE OUTLINE, 12,16L QFN, 3x3x0.90 MM

E(v.:: %

10
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#EELE ()
R FORME () B E T RE AR BRI RS, WRF R 33 AME(F S, 15 % 10 www.maxim-ic.com.cn/packages. )

COMMON DIMENSIONS
PKG 12L 3x3 16L 3x3
SYMBOL| MIN. [ NOM. | MAX.[ MIN. | NOM. [ MAX. NOTES:
A 0801 090 11001 o801 o090 | 1.00 1. DIE THICKNESS ALLOWABLE IS 0.305mm MAXIMUM (.012 INCHES MAXIMUM).
Al 000 0.01 | 0051 0.00 | 001 | 005 2. DIMENSIONING & TOLERANCES CONFORM TO ASME Y14.5M. — 1994.
N IS THE NUMBER OF TERMINALS.
A2 |0.00] 065 | 1.00 | 0.00 | 0.65 | 1.00 Nd IS THE NUMBER OF TERMINALS IN X-DIRECTION &
A3 0.20 REF 0.20 REF Ne IS THE NUMBER OF TERMINALS IN Y-DIRECTION.
DIMENSION b APPLIES TO PLATED TERMINAL AND IS MEASURED
b 018| 0.23 | 0.30] 0.18 | 0.23 | 0.30 BETWEEN 0.20 AND 0.25mm FROM TERMINAL TIP.
D 290| 3.00 [ 310 [ 2.90 | 3.00 | 3.10 ATHE PIN #1 IDENTIFIER MUST EXIST ON THE TOP SURFACE OF THE
D1 2.75 BSC 2.75 BSC PACKAGE BY USING INDENTATION MARK OR INK/LASER MARKED.
DETAILS OF PIN #1 IDENTIFIER IS OPTIONAL, BUT MUST BE LOCATED
E 2.90] 3.00 [ 310 [ 2.90 [ 3.00 | 3.10 WITHIN ZONE INDICATED.
E1 2.75 BSC 2.75 BSC EXACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL.
e 0.50 BSC 0.50 BSC 7. ALL DIMENSIONS ARE IN MILLIMETERS.
k 025 - - | o025 - - 8. PACKAGE WARPAGE MAX 0.05mm.
L 0.35[ 055 [ 0.75] 0.30 [ 0.40 | 0.50 /o\ APPLIED FOR EXPOSED PAD AND TERMINALS.
N 2 m EXCLUDE EMBEDDING PART OF EXPOSED PAD FROM MEASURING.
D 3 % 10. MEETS JEDEC M0220.
E 3 ” 11. THIS PACKAGE OUTLINE APPLIES TO ANVIL SINGULATION (STEPPED SIDES).
P 0.00| 0.42 | 060 [ 0.00| 0.42 | 0.60
[ o 120 o 120
EXPOSED PAD VARIATIONS
PIG. D2 E2
CODES MIN. | NOM. | MAX. [ MIN. | NOM.| MAX.
G1233-1 095 [ 110 | 125 | 095 | 110 | 1.25
G1633-2 095 [ 110 | 125 | 095 | 110 | 1.25
v,
DALLAS /W /1K1 /I

e

PACKAGE OUTLINE, 12,16L QFN, 3x3x0.90 MM

APPROVAL TOCUMENT CONTROL NG V. |4
21-0102 G /2

MAXIMN 1
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RI5E ()

AR B FORME (E 1) S B AT RE AR Bl RS, IRR fal M ERAMERE R, T‘%Eiﬁ]www.maxim-ic.com.cn/packageso)

2X & 16X g
$10.T0@][C[A =
A c A [0 T0@ICIALE] e
b ]
\ AJo.40]C P =
\ ¢ W] ;
=
1] FE Tl T I3~ co.nsxss’ <
o
AAAA — | = 5
DN +e—| 1= D
=g L2 [ 11 —low-ix@A
DETALB XN \57: IE
N 1 % L N
| m m\\ €0.25x45"
INDEX AREA—" > I .
/N A1 A A
£ 4-(NE—1)x DAP SIZE 1.56x1.56
TOP VIEW SIDE VIEW
DETA\L A
[ZTo-05][c] A3 Terminal Thickness €
16x / 0.127+0.058 (®15 oPToNAL)
e £ N[
0.127+0.008 Y
: TERMINAL TP
o‘oo—o.£5 —lal-
DETAIL A
NOTES: = An DETAIL B
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994. -
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. PKG 6L 25x2S | g EXPOSED PAD VARIATION
3. N IS THE TOTAL NUMBER OF TERMINALS. REF, MIN, NOM, MAX, E PKG D2 E2
A\ THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION . 045] 050 ] 055 capE MIN, [ Naw. | Max., | vIN. | Naw, | ax.
SHALL CONFORM TO JESD 95-1 SPP—012. DETAILS OF TERMINAL
#1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN THE Al o [ - [ oos vie2az-1[1.00 [ 1.10 [ 1.20 [1.00 | 110 | 120
ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A A3 0127 REF
MOLD OR MARKED FEATURE. . o5 T oz0 | 025
& DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED . 2 -
BETWEEN 0.15mm AND 0.25mm FROM TERMINAL TIP. D 240| 250 | 260
A\ ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E 240| 250 | 260
E SIDE RESPECTIVELY. e 0.40 BSC. ‘
7. REFER TO JEDEC MO-248 AND MO-236 (DIMENSION ‘A" ONLY). < e — | — /VI /J ‘I /VI
8. WARPAGE SHALL NOT EXCEED 0.10mm. -
A\ MARKING IS PACKAGE ORIENTATION PURPOSE ONLY. L 030 | 035 | 040 TE:
10. ALL DIMENSIONS APPLY TO BOTH LEADED (-) AND PbFREE (+) PKG. N " PACKAGE OUTLINE, 16L,
CODES. ND . ULTRA THIN QFN, 2.5x2.5x0.55mm
N " APPROVAL DOCUMENT CONTROL NO.  |REV.
—DRAWING NOT TO SCALE-— 21-0194 /
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