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ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND.)

VG e -0.3V to +4V
VL e -0.3V to +4V
/O VGG e -0.3Vto (Vcc + 0.3V)

-0.3Vto (VL + 0.3V)
-0.3V to (VL + 0.3V)
Short-Circuit Duration 1/0 VL, I/O Vcc to GND.......... Continuous

Continuous Power Dissipation (Ta = +70°C)

20-Pin TSSOP (derate 11mW/°C above +70°C) .......... 879mwW
5 x 4 UCSP (derate 10mW/°C above +70°C) .............. 800mW
20-Pin QFN (derate 20.0mW/°C above +70°C) ............. 1.60W
Operating Temperature Range ..............ccc..coe.. -40°C to +85°C
Junction Temperature ...........cooooviiiiiiii +150°C
Storage Temperature Range .............cccccoeevvenn. -65°C to +150°C
Lead Temperature (soldering, 10S) .......ccccoovvviiiiiininennn. +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

(Vce = +1.65V to +3.6V, VL = +1.2V to (Vce - 0.4V) (Note 1), EN = VL, CiovL = 15pF, Ciovce = 40pF, Ta = TMIN to Tmax. Typical val-

ues are at Vcc = +3.3V, VL = +1.8V, Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
POWER SUPPLIES
VL Supply Range VL 1.2 Vgi ) %
Vce Supply Range Vce 1.65 3.6 Y
I/OVce_=0,1/0VL _=0o0rl/OVce_=Vce,
Supply Current from Vcc lQvce JOVL = VL 0.1 1 pA
I/OVee_=0,1/0VL_=0orl/OVcec_ = Vee, 01 4
I/OVL _=VL '
Supply Current from V[ lqvL WA
I/OVcc_=0,1/0VL_=0orl/OVcc_ = Vce, 01 100
I/OVL_=VL, VL<Vce-0.2V :
V¢ Tristate Output Mode Supply _ o _
Current Itsvec | Ta=+25°C,EN=0 0.03 1 HA
V| Tristate Output Mode Supply oL Ta=+25°C,EN=0 0.1 0.2 A
Current i Ta = +25°C, EN =0, V| = Vce - 0.2V 1 2
/O Tristate Output Mode Ta = +25°C,EN =0, 0.15 A
Leakage Current Ta = +25°C, EN =0, VL = Ve - 0.2V 30
LOGIC-LEVEL THRESHOLDS
/O VL Input-Voltage High ViHL 2</3LX v
I/O VL_ Input-Voltage Low VILL 1</3LX V
. 2/3 x
I/O V Input-Voltage High \ \
cc_Inp g g IHC Voo
1/3 x
I/O Vi Input-Voltage Low vV \
/O Vee_ Inp g ILC Vee
EN Input-Voltage High ViH | Ta=+25°C 2</3LX v
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+1.2VE+3.6V. 0. TuA. 100Mbps,
Eﬁqziéfﬁﬁﬁ

ELECTRICAL CHARACTERISTICS (continued)

(Vce = +1.65V to +3.6V, VL = +1.2V to (Vcc - 0.4V) (Note 1), EN = V|, CiovL = 15pF, Ciovce = 40pF, Ta = TmiN to Tmax. Typical val-
ues are at Vce = +3.3V, VL = +1.8V, Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
1/3 x
EN Input-Voltage Low ViL Ta = +25°C VL \
EN Input Current Ta =+25°C +5 pA
I/O VL_ Output-Voltage High VOHL I/O VL_ source current = 20pA 2€LX V
. 1/3 x
I/O VL_ Output-Voltage Low VoLL I/O VL__ sink current = 20pA VL Vv
) 2/3 x
I/O Vce_ Output-Voltage High VOHC I/O Vce_ source current = 20pA Vee Vv
I/O Vce_ Output-Voltage Low VoLc I/O Vcc_ sink current = 20pA 1\//2; Vv

TIMING CHARACTERISTICS

(Vcc = +1.65V to +3.6V, VL = +1.2V to (Vce - 0.4V) (Note 1), EN = VL, CiovL = 15pF, Ciovce = 40pF, Ta = TMIN to Tmax. Typical val-
ues are at Vcc = +3.3V, VL = +1.8V, Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Ciovce = 15pF, Figure 1 2.5

I/O Vcc_ Rise Time tRvCC Ciovece = 20pF, Figure 1 3 ns
Ciovce = 40pF, Figure 1 4
Ciovce = 15pF, Figure 1 2.5

I/0 Vce_ Fall Time tFvCce Ciovce = 20pF, Figure 1 3 ns
Ciovce = 40pF, Figure 1 4

1/0 Vcc_ One-Shot Output 18.5 Q

I/O VL_ Rise Time tRVL CiovL = 15pF, Figure 2 25 ns

I/OVL_Fall Time tFVL CiovL = 15pF, Figure 2 25 ns

:fp\éb;ggjsmt Output 125 o

\Iero;))aganon Delay (Driving /O /OvLvee | Clovec = 15pF, Figure 1 6.5 ns

MAXIMN 3

ELOEXVYIN



MAX3013

+ 1‘.2V§+3.6V\ 0.1uA. 100Mbps.
8IEIE B IS
TIMING CHARACTERISTICS (continued)

(Vce = +1.65V to +3.6V, VL = +1.2V to (Vce - 0.4V) (Note 1), EN = VL, CiovL = 15pF, Ciovce = 40pF, Ta = TmIN to Tmax. Typical val-
ues are at Vce = +3.3V, VL = +1.8V, Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Propagation Delay (Driving /O IOvecvL | ot = 15pF, Figure 2 6 ns
Vee))

L Ciovce = 15pF, CiovL = 15pF, Vce = 2.5V,

Part-to-Part Skew tPPSKEW VL = 1.8V (Note 3) 4 ns

Propagation Delay from 1/O V|_ to _ )

IO Ve, after EN ten-vec | Clovee = 15pF, Figure 3 1000 ns

Propagation Delay from 1/O Vcc B )

to 1/0 V|__ after EN tEN-VL CiovL = 15pF, Figure 4 1000 ns
C =15pF, C = 15pF, V| > 1.8V 100

Maximum Data Rate lovee P IOVL LERC Mbps
Ciovce = 15pF, CiovL = 15pF, VL > 1.2V 80

Note 1: V| must be less than or equal to Vcc - 0.4V during normal operation. However, Vi can be greater than Vcc - 0.4V during
starting up and shutting down conditions.

Note 2: All units are 100% production tested at Ta = +25°C. Limits over the operating temperature range are guaranteed by design
and not production tested.

Note 3: Not production tested. Guaranteed by design.

BT (E4F 1%
(Data rate = 100Mbps, Vcc = 3.3V, VL = 1.8V, Ta = +25°C, unless otherwise noted.)
VL SUPPLY CURRENT VL SUPPLY CURRENT Ve SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE
1.0 5 06 ] 25 g
2 05 Z s |
= 0.8 = 2 20
E E =
= = 04 - =
< 0.6 / o // % 15
3 - 3 03 - o
> > >
£ 04 = // g 10—
3 23 02 = 3
= = R=
02 DRIVING 1/0 V| o DRIVING /0 V| 5 DRIVING 1/0 V|
Vv =18V ‘ V=125V v =18V
Ciovee = 15pF Ciovec = 15pF Ciovee = 15pF
0 - 0 - 0 !
20 25 30 35 40 15 20 25 30 35 40 20 25 30 35 40
Ve SUPPLY VOLTAGE (V) Ve SUPPLY VOLTAGE (V) Ve SUPPLY VOLTAGE (V)
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100Mbps -
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HRTEFFIE (£)

(Data rate = 100Mbps, Vcc = 3.3V, VL = 1.8V, Ta = +25°C, unless otherwise noted.)
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(Data rate = 100Mbps, Vcc = 3.3V, VL = 1.8V, Ta = +25°C, unless otherwise noted.)

RISE/FALL [IVIE (NS)

08

0.6

0.4

0.2

RISE/FALL TIME
vs. CAPACITIVE LOAD ON I/0 V.
tRISE %
—
\ /
| —
— 1 —
trALL
DRIVING 1/0 Ve
5 10 15 20
CAPACITIVE LOAD (pF)
TYPICAL 1/0 Ve DRIVING
10 Vee
1V/div
1/0 Vi
1V/div

4ns/div

PROPAGATION DELAY (ns)

PROPAGATION DELAY
vs. CAPACITIVE LOAD ON 1/0 Vgc

1AX3013 toc11

tPLH

—

=

tPHL

DRIVING 1/0 Vi
1

0 10 20

30

CAPACITIVE LOAD (pF)

ten-vee vs. TEMPERATURE
(Ciovee = 15pF)

40

MAX3013 toc14

/

-40 -15 10 35

TEMPERATURE (

60
oc)

85

PROPAGATION DELAY (ns)

100

80

60

ten-vL (ns)

40

20

PROPAGATION DELAY
vs. GAPACITIVE LOAD ON 1/0 Vi

1AX3013 toc12

tpLH

Al
AY
tPHL
DRIVING 1/0 Vg
L
0 5 10 15 20
CAPACITIVE LOAD (pF)
ten-ve vs. TEMPERATURE
(CiovL = 15pF)
/
40 15 10 35 60 85

TEMPERATURE (°C)

MAXI N




+1.2VE+3.6V. 0.1UA, 100Mbps.
81E 1B Eﬁqzi?fﬁﬁﬁ

51/t B
5184 BE | on i
TSSOP | QFN UCSP
1 18 B1 oVl | WA/ 1, DLy hEE.
2 19 Al ljovie | WAt 2, v hs%.
3 20 B2 I/OVL3 | HA /M3, DlvphE%.
4 1 A2 JOVL4 | WA/t 4, DLV hSH%.
5 2 A3 VL VLEIAHE, +12V < VL <(Vee-04V). £ VLAl GND Z [A1# 0. 1pF 55 B HLZ .
: : Ad EN @ﬁﬁﬁﬁ/\ﬁﬁ“@ & ENEML, WErak 4B s =4&. ENE® (V)N
PR TAERZS
7 4 B3 IJOVLS | WA/ s, DlvphsE.
8 5 A5 /OVL6 | A /fit e, MLve wEH.
9 6 B4 IJOVLT | A /M7, DLvphS%.
10 7 B5 jovies | A /fit s, Mlve aEE.
1 8 C5 I/OVee8 | A /it 8, ML veehE%.
12 9 C4 I/OVce? | A/t 7, P Vee hE%.
13 10 D5 I/OVcee | A /it 6, ML vechE%.
14 11 C3 I/OVces | A Ml 5, Phvec hE %,
15 12 D4 GND H
16 13 D3 Vee Vel A, +1.65V < Vee <+3.6V, TE Vee il GND Z[H1# 0.1pF 55 B FL2
17 14 D2 I/OVced | WA/t 4, ML vee hE%.
18 15 c2 I/OVee3 | A /it 3, P Vvee hE%.
19 16 D1 I/OVee2 | fiA /it 2, ML vee hE%.
20 17 C1 I/OVcel | A/t 1, P vee hE%.
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H A:| 085 | 095 | 033 | 037
b | 019 | 030 | .007 | 012
k| 019 | 025 | 007 | 010
c| 009 | 020 | .004 | .008
u | 009 | 014 | 004 | .006
D [SEE VARIATIONS |SEE VARIATIONS
T0P VIEW BOTTOM VIEW E| 430 | 450 165 | 177
e 065 BSC 026 BSC
H| 625 [ 655 | 246 | 258
= SEE DETAIL A ¢ L| 050 | o070 | 020 | 028
l— A fe - . N |SEE VARIATIONS |[SEE VARIATIONS
imTm i (imimim IR I =~__/ el 0o [ 8 Jo [8&
mimlm S :
o.tolc 4f§ N I
n——l % \_SEATING EA‘
PLANE
SIDE VIEW END_VIEW JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
o MIN. MAX. MIN. MAX.
025 l'— ) AB-1_|14| D | 490 | 510 | 193 | .201
: PARTING ( AB 16D | 490 | si0 | 193 | .20t
BSC"L LINE —% WITH P'-A”NG\ AC 20 D | 640 | 660 | 252 | .260
“““ 1~ T ] AD 24| D | 770 | 790 | 303 | .3
o~ a1 c AE 28] D | 960 | 980 | 378 | 386
T BASE METAL —{ |
DETAIL & LEAD TIP DETAIL
NOTES:!
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.4Smm PER SIDE DALLAS >,
3, CONTROLLING DIMENSION: MILLIMETER DALLAS ZW1 /1K1 /W)
4. MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE PROPRIETARY INFORMATION
. N REFERS TO NUMBER OF LEADS TITLE
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE. THIS TOLERANCE
ZONE IS DEFINED BY TWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE, PACKAGE OUTLINE, TSSOP 4.40mm BODY
DATUM [-C-1; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE APPRAVAL TICUMENT CONTRAL NG RV T
DIRECTION INDICATED 21-0066 FlA

MAXIMN
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CRBCHE OB AL A% Ft 255 1K a] BE A2 BT A WURG , AN it A9 B 25 485 B, 15 & i) www.maxim-ic.com.cn/packages.)
COMMON VARIABLE
| . . DIMENSIONS PKG. DIMENSIONS | DEPOPULATED
o | 062+005-008 CODE o =] SOLDER BALLS
- AL | 02940.02 BR0-1 | 2.03+0,08 |2.5440.08 | NONE
PIN 1 / /XXXX a2 | 0.33 REF. B20-2 | 2.03£0,08 | 2.54£0,08 | B2, B3, B4
— /
MARK AREA XXX b | #0.35£0.03 B20-4 | 2.03£0,08 | 2.54:0,08| B2, B3, B4,
D ca, c4
XXXX DL 1 190 BAsIc B20-5 | 2.03+0,08 | 2.54+0.08| B2, B3, B4
mgglﬁﬁg_,/ E1 | 200 BASIC 0310082542008 B2, B3 2%
e | 050 BASIC B20-6 | 216£0.08 | 2.54%0.08| B2, B3, B4
—t sD | 025 BASIC
SE | 0,00 BASIC
TOP_ VIEW

INDICATOR

BOTTOM VIEW

=
PO O QO O
00 PO Gr— |
(00D O[T
OO OO

PIN a1 f 1 2 3 4 5_£

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. PRODUCT MARKING: NUMBER OF CHARACTERS
AND LINES VARY PER PRODUCT.

SIDE VIEW

DRALLAS /W AXIVI

PROPRIETARY INFORMATION

TITLE

PACKAGE OUTLINE, 5x4 UCSP

21-0095 )

MAXIMN

5x4 UCSP.EPS

100Mbps .-
Eﬁqzié:fﬁﬁ?#

HEEE ()
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+1.2VE+3.6V. 0.1uA. 100Mbps.

8 1B IE FE T 145

HEEE ()

R X SO B R 25 T RS f 0T B LA, AN fee il O AN IS

%% 1 www.maxim-ic.com.cn/packages.)

2X

A CSEH

2X

O]0.15|C |B

2X TOP VIEW

TERMINAL TIP

Gl

@

EOR ODD TERMINAL/SIDE ~  EOR EVEN TERMINAL/SIDE

= A3 ‘

4X P —

32L QFN.EPS

A
—”—b

D2 ——

—D2/2 |—

A
SEE DETAIL A
N
uuy
—1
: |

G

Uu

3 (Ne—1)Xe
REF.

nnnon

OO OOon
m
n

Juuguuy

nnnang

h

R
4
:

AT

w -

l— (Nd—1)Xe —|
REF.

BOTTOM VIEW

73 33 73

STANDARD
DETAIL A

PIN hf ID AND
TIE BAR MARK OPTIONS

DRALLAS /ML AXIVI

PROPRIETARY INFIRMATION
TME PACKAGE OUTLINE, 16,20,28,32L QFN,

5x5x0.90 MM
REV.
1
|4

Al A
o7

SCALE: NONE

APPROVAL DOCUMENT CONTROL NO.

21-0091
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+1.2VZ +3.6V. 01,‘uA\ 100Mbps
818 @%Eﬁﬁ

:l: Pl
Z'—{Fln_.\ ( )
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COMMON DIMENSIONS
PKG 16L 5x5 20L 5x5 28L 5x5 32L 5x5
SYMBOL| MIN. | NOM. | MAX.| MIN. | NOM. | MAX. | MIN. | NoM. | MAX.| MIN. | NOM. | MAX.
A 0.80 | 0.90 [ 1.00 [ 0.80 [ 0.90 [ 1.00 [0.80] 0.90 [ 1.00 [ 0.80 [ 0.90 [ 1.00
a1 [0.00] 001 [0.05] 000 [ 0.01 | 0.05 [0.00] 0.01 [0.05] 0.00 | 001 | 0.05
A2 |0.00] 0.65 | 1.00 | 0.00 | 0.65 | 1.00 | 0.00| 0.65 | 1.00 | 0.00 | 0.65 | 1.00
A3 0.20 REF 0.20 REF 0.20 REF 0.20 REF
b 0.28] 0.33 [ 040] 023] 028 [ 0.35 [0.18] 0.23 [ 0.30] 018 | 0.23 | 0.30 EXPOSED PAD VARIATIONS
D 4.90] 500 [ 510 [ 490 | 5.00 [ 510 [490] 500 | 510 490 | 5.00 | 510 - =
D1 4.75 BSC 4.75 BSC 4.75 BSC 4.75 BSC PRE R VR vy v vy pvyen
E [490] 5.00 [ 510] 490 | 500 [ 510 [4.90] 5.00 [ 510 [ 490 | 5.00 | 5.10 16555 295 | 310 [ 325 255 | 310 [ 325
El 4.75 BSC 4.75 BSC 4.75 BSC 4.75 BSC Gevs5-1 [ 255 | 270 265 | 255 | 270] 285
e 0.80 BSC 0.65 BSC 0.50 BSC 0.50 BSC 620552 | 295 | 310 | 325 | 295 | 310 | 325
k 025] - [ - fozs] - | - Joas[ - | - Joas] - [ - Gesss-1[255 [ a70]|285[2s5 [ 270] 285
L 0.35] 055 [0.75] 035 0.55 [ 075 [0.35] 055 [ 0.75] 0.30 | 0.40 | 0.50 G2855-2 | 295 | 340 | 325 | 295 | 340 | 325
16 20 28 32 G3255-1 | 295 | 310 [ 325|295 | 310 [ 325
ND 4 5 7 8
NE 4 5 7 8
P 0.00] 0.42 [ 0.60 | 0.00 [ 0.42 [ 0.60 | 0.00] 0.42 [ 060 | 0.00 [ 0.42 | 0.60
o | [12 ] o ] [ 12 | o] [12 ] o ] [ 12
NOTES:

1. DIE THICKNESS ALLOWABLE IS 0.305mm MAXIMUM (.012 INCHES MAXIMUM)
2. DIMENSIONING & TOLERANCES CONFORM TO ASME Y14.5M. — 1994.

3. N IS THE NUMBER OF TERMINALS.
Nd IS THE NUMBER OF TERMINALS IN X—DIRECTION & Ne IS THE NUMBER OF TERMINALS IN Y-DIRECTION.

A DIMENSION b APPLIES TO PLATED TERMINAL AND IS MEASURED BETWEEN 0.20 AND 0.25mm FROM TERMINAL TIP.

A THE PIN #1 IDENTIFIER MUST BE EXISTED ON THE TOP SURFACE OF THE PACKAGE BY USING INDENTATION MARK OR INK/LASER MARKED.
DETAILS OF PIN #1 IDENTIFIER IS OPTIONAL, BUT MUST BE LOCATED WITHIN ZONE INDICATED.

EXACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL.
7. ALL DIMENSIONS ARE IN MILLIMETERS.
8. PACKAGE WARPAGE MAX 0.05mm.
APPLIED FOR EXPOSED PAD AND TERMINALS.
EXCLUDE EMBEDDED PART OF EXPOSED PAD FROM MEASURING. EDDALLAS AS
10. MEETS JEDEC M0220; EXCEPT DIMENSION "b*. SEMICONDUCTOR / VI/JKI/ VI
PROPRIETARY INFORMATION
APPLIED FOR EXPOSED PAD AND TERMINALS. EXCLUDE EMBEDDING PART OF EXPOSED PAD
FROM MEASURING.
12. THIS PACKAGE OUTLINE APPLIES TO ANVIL SINGULATION (STEPPED SIDES).

TME  pACKAGE OUTLINE, 16,20,28,32L QFN,
5x5x0.90 MM

MAXIM 1t = I ZEAb

bR 832815 HREI%A5 100083
HZREIE: 800810 0310

FiE: 010-6201 0598

f£E: 010-6201 0298
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