19-3156; Rev 0; 1/04

INAKXI WV

+1.2V~+3.6V. 0.1uA. 100Mbps.,
S8F AN NNEIRES

=

8F v I LNV ZE#HEEDMAX3013~MAX302213.
VIWFBEV AT LIZBNTTI00MbpsTTF—FYERiX%
AEEETDDICREBRLANILD T MNaTRNET, AER
NOEMT2EEVccEVI ALY ZDT/NA ZDEESHD
Mooy ILNIVESRELE T, T/ 2DV IO
O IESIET/NA RO IICEEDS O Y IES
ELTHN. T3 20VecBIDO Dy FESI377 51 2
OV AICEBEDEKWNOD Y IESELTENE T,
MAX3013~MAX3022l3. ENASOEfATHY.
ZHOAANPODYyoO—DEZTHmAUDAE DA TART
oA ZXT—RMIZIEY . VecEVLDBEEERNO. 1AL
BOALFET, TNODERAIS. 1.8V EDVISTLT
100MbpsDREET— 5 RE CEIMEL £ 9,
MAX3013~MAX3022(d. +1.65V~+3.6VDVce
BE. RU+1.2V~WVee - 0.4V)DV BEETEMEFLET
Hd-H. EBEEASIC/PLDESEEI X T LDED
TF—HEEICEETYI . MAX3013~MAX3022(4.
5 x 4 UCSP™_ 20E>5mm x 5mm QFN. RV
20ETSSOPMOE /N — TR NEd,

PIVg—23y
EBEASICO L)L Z R
) EBEE
SPI™_ MICROWIRETM(D L~ L Z5 42
K= T ILPOSL 2T s
R—5 7L BIER
GPS
FLOLKE

UCSPI3Maxim Integrated Products, Inc.OBIZETY,
SPliEMotorola, Inc.DEIETY,
MICROWIRE(ZNational Semiconductor Corp.DEIZETd,

BE

R

¢ REET—FEE : 100Mbps

¢ WAEELNIIVEE(MAX3013)

¢ BAEELANIZE(MAX3014~MAX3022)
¢ RIE+1.2VOV EE

¢ BEBEEER : 0.1pAC v Y T V)

¢ EBSHEER : 0.1pA

¢ UCSP. QFN. RUTSSOP/NNvI—

EVEE

TOP VIEW

v —os——20] voveet
w2 [2—os—e] noveee
o3 [3—5—8] vovecs
vovu4 [4] —E§]— [17] 110 Vigo4

v [5] M [ie] vec

ovis [7 —ES——1] novecs
Vo vi6 [ 8] —|:§:|— [13] 110 Vs
w7 [ —os—2] voveer
0 vi8 [1o—ES——11] vovecs

TSSOP
EVREEIT—5 2 — bOREICHENTHNET,

REFBFRIRIIT -5 2 — FOREICEEBINTHET,

NUMBER OF NUMBER OF
PART TEMP RANGE  PIN-PACKAGE VL - Vee VL < Vee DAL‘LRATE
TRANSLATORS TRANSLATORS (Mbps)
MAX3013EUP -40°C 10 +85°C 20 TSSOP 8 8 100
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+1.2V~+3.6V. 0.1uA. 100Mbps.,
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ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND.)

-0.3V to +4V

-0.3V to +4V
/O VGG oo -0.3Vto (Vcc + 0.3V)
O VL -0.3Vto (VL + 0.3V)
EN -0.3Vto (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) .............. 800mwW
20-Pin QFN (derate 20.0mW/°C above +70°C) ............. 1.60W
Operating Temperature Range ..........c.ccccooeenn. -40°C to +85°C

Junction Temperature ...............cooe.
Storage Temperature Range ............... -65°C to +150°C
Lead Temperature (soldering, 10S) ........cccoovvviiiiiiniens. +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

(Vcc = +1.65V to +3.6V, VL = +1.2V to (Vcc - 0.4V) (Note 1), EN = VL, CiovL < 15pF, Ciovcee < 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' v
Vce Supply Range Vce 1.65 3.6 V
l/OVece_ =0,1/0VL_=0orl/OVce_= Ve,
Supply Current from Vcc lQvce IOV, =V 0.1 1 pA
/OVee_=0,1/0VL_=0orl/OVce_ = Ve, 01 4
/OVL_=VL )
Supply Current from V| lQvL pA
I/OVce_=0,1/0VL_=0orl/OVece_ = Vee, 01 100
/OVL _=VL,VL<Vce-0.2v '
V¢ Tristate Output Mode Supply _ o _
Current Its-vec | Ta = +25°C,EN =0 0.03 1 pA
V| Tristate Output Mode Supply L Ta=+25°C,EN =0 0.1 0.2 A
Current ’ Ta=+25°C,EN =0, V| = Vcc-0.2V 1 2
/O Tristate Output Mode Ta=+25°C,EN =0, 0.15 A
Leakage Current Ta=+25°C,EN =0, VL = Vcc - 0.2V 30
LOGIC-LEVEL THRESHOLDS
/O VL_ Input-Voltage High VIHL 2</3LX v
I/O VL__ Input-Voltage Low ViLL 1</3|_X V
) 2/3 x
1/O V Input-Voltage High Y v
Ccc_Inp g g IHC vee
1/3 x
/O V Input-Voltage Low \ \
CC_1Inp g ILC vee
EN Input-Voltage High ViH | Ta=+25°C 2</3Lx v

MAXIMN




+1.2V~+3.6V. 0.1uA. 100Mbps.,
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +1.65V to +3.6V, VL = +1.2V to (Vcc - 0.4V) (Note 1), EN = V|, CiovL < 15pF, Ciovcce < 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

1/3 x

EN Input-Voltage Low ViL Ta = +25°C VL \

EN Input Current Ta = +25°C +5 pA

I/O VI_ Output-Voltage High VOHL I/O VL_ source current = 20pA 2</3LX \
. 1/3 x

I/O VL_ Output-Voltage Low VoLL I/O VL_ sink current = 20pA VL Vv

) 2/3 x

I/O Vcc_ Output-Voltage High VOHC I/O Vce_ source current = 20pA Voo \Y
. 1/3 x

I/O Ve Output-Voltage Low VoLc 1/0O Vce_ sink current = 20pA Voe \

TIMING CHARACTERISTICS

(Vcc = +1.65V to +3.6V, VL = +1.2V to (Vcc - 0.4V) (Note 1), EN = VL, CiovL < 15pF, Ciovcce < 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 Ciovce = 20pF, Figure 1 3 ns
Ciovcc = 40pF, Figure 1 4
Ciovce = 15pF, Figure 1 25

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

I/O Vcc_ One-Shot Output 18.5 Q

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

I/O VL_Fall Time tFVL CiovL = 15pF, Figure 2 2.5 ns

:i;)p\é;_aggs—smt Output 125 o

\F/)rL0|)oagat|on Delay (Driving I/O OvL.vee | Clovec = 15pF, Figure 1 6.5 ns

MAXIN 3
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+1.2V~+3.6V. 0.1uA. 100Mbps.,
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TIMING CHARACTERISTICS (continued)

(Vcc = +1.65V to +3.6V, VL = +1.2V to (Vcc - 0.4V) (Note 1), EN = V|, CiovL < 15pF, Ciovcce < 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
Propagation Delay (Driving /O Ovec-vL | Clovt = 15pF, Figure 2 6 ns
vee)

L Ciovce = 15pF, ClovL = 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 _ )

to I/O V|__ after EN teN-vL | ClovL = 15pF, Figure 4 1000 ns
C = 15pF, C = 15pF, VL > 1.8V 100

Maximum Data Rate lovee P, oL SRR 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, VL 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.

RESEIFIE
(Data rate = 100Mbps, Vcc = 3.3V, VL = 1.8V, Ta = +25°C, unless otherwise noted.)
VL SUPPLY CURRENT Vi SUPPLY CURRENT Vcc SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE
1.0 5 06 5 25 g
E s |
= 0.8 = = = g 20
E E E
= = 04 = =
2 06 P e L £ -
3 L 3 03 ] S
> — > / 8 = ]
T 04 a A & 10 -
3 3 02 | 3
= = 8
02 DRIVING 1/0 V- 04 DRIVING /0 V.| 5 DRIVING 1/0 V|
V=18V : V=125V V=18V
Ciovce = 15pF Ciovec = 15pF Ciovce = 15pF
0 . 0 - 0 !
20 25 30 35 40 15 2.0 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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+1.2V~+3.6V. 0.1uA. 100Mbps.
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REEEREGEE)

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

Ve SUPPLY CURRENT Vi SUPPLY CURRENT Vcc SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. TEMPERATURE vs. TEMPERATURE
25 = 40 s 16 2
= 20 s 23 2 2 e
E [ g E s
z = 1 =
= 15 &= 32 =
3 / % 3 1
> > >
g 10 // T 28 &
8 = S K]
5 DRIVING 1/0 V| 24
VL =1.25V DRIVING 1/0 Vg DRIVING 1/0 Vg
Ciovee = 15pF CiovL = 15pF CiovL = 15pF
0 - 20 - 12 -
15 20 25 30 35 40 40 -15 10 35 60 85 40 -5 10 35 60 85
Ve SUPPLY VOLTAGE (V) TEMPERATURE (°C) TEMPERATURE (°C)
VL SUPPLY CURRENT Ve SUPPLY CURRENT RISE/FALL TIME
vs. GAPACITIVE LOAD ON 1/0 V¢c vs. CAPACITIVE LOAD ON I/0 V¢g vs. GAPACITIVE LOAD ON 1/0 V¢e
1.0 5 % = 15 5
A P 2
_ 08 = 2 12
: / - £ - z fRisE
= = g /
= g6 ~ E 19 ,/ £ 09 \ 4,/
& 3 _— = %
= P 5 | z ——
T 04 — g 16 g 06 [ === \
= 2 = trALL
= =
0.2 13 03
DRIVING 1/0 V. DRIVING 1/0 V| DRIVING 1/0 V|
0 : 10 - 0 I
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
CAPACITIVE LOAD (pF) CAPACITIVE LOAD (pF) CAPACITIVE LOAD (pF)
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REEEREGEEE)

(Data rate = 100Mbps, Vcc = 3.3V, VL = 1.8V, Ta = +25°C, unless otherwise noted.)
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W .
Tssop | aFN | ucsp | o L
1 18 B1 oVt |AB/ERT. VI EE,
2 19 Al jov2 |AB/HEH2, VI EE,
3 20 B2 IJOVL3 | AA/EH3, V IEHE,
4 1 A2 jovi4 |AD/EH4. VI B,
5 2 A3 VL VIADEE, +1.2V < V| < (Voo - 0.4V), 0.1pFDTI VT TV ZGNDIC/AA SR L TLEEE LY,
A %—TIAN, ENEO—RREICEFITDE. IRTDAN/HEAD NS A RT— KT
6 3 A4 EN U d, BEBEST SO, ENENTV)ICEBIL TS0,
7 4 B3 JOVL5 |AS/HN5, VI B,
8 5 A5 IJOVL6 |AS/EH6, VI EHE,
9 6 B4 JOVL7 |AD/EAT, VI EE,
10 7 B5 JOVL8 |AN/EAH8, VI B,
11 8 C5 I/O Vce8 | AJI/H718, VecE#E,
12 9 Cc4 /O Vo7 | A/HEHT. VecE%E,
13 10 D5 /O Voch | AFI/HH6. VecE%E,
14 1 C3 I/O Vees | AI/H5. VecE#E,
15 12 D4 GND [J5UR
16 13 D3 Vee  |VecADEE, +1.65V < Ve < +3.6V 0.1uFDTI YT U4 TVecEGNDIZ/ N 7SZ LT &,
17 14 D2 I/O Vo4 | AN/HH4e VecE#E,
18 15 Cc2 I/O Voe3 | AN/H3. VecEH,
19 16 D1 /O Vo2 | AN/HHD2s VecEHE,
20 17 CH /O Veel | A/ H1, VecEE,

i FERBA(MAX3014~MAX3022)

E # B (F4)
Vce Vec ADEBE, +1.65V < Ve € +3.6V, 0. 1uFD A7 2B TVecZEGNDIZ/NA /XA L TL 2 &0y,
VL VIARNEE, +1.2V < VL < Ve - 0.4V, 0. 1puFD 3729 TV &EGNDIZ/NA /XA L TL &0,
GND T2 R,
EN A 2=TIWAN, ENZO-REICEFTHE, INTOANMAN N IA 2T MIBYET, BEHECTIROICE. ENZN (V)ICEBL T E L,
IV 1-1VL8 VI BEAN, ES1~8,
ovL1-0V. 8 VI EERH, FS1~8,
IVoc1-IVec8 VecB#EAN, &S1~8,
OVee1-OVee8  |VecB#EH, BS1~8,

A4 BRI FESDOFEICONTIE. EVEREIZZRLTIZS 0,
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AERER/ 51 IV IRERS)

EN
SOURCE
= v
ER
L
L

SOURCE

I

NAXI
MAX3013

AXI
MAX3013

S

ViL
e e

EN — 1 ov

I
. W

— 110V !
|/0 VCC —————— :_ _____ DV

Ciovee | Ve
1T Veel2 - -

— 1/0 Vee o

Ciovce

—

ten-vee IS WHICHEVER

IS LARGER BETWEEN t'en-vcc AND t'En-vee.

ViL
BNV
N — | \ ov
I
______ F———— =\
T — 1oV, !
1/0 Ve + ov

| --- Ve
ov

X3. ENIZEWEDI/O VL H5I/0 Voc & TDIRHEEERE

Vi
- EN -
SOURCE MNAXIM .~ : y
MAX3013 —_— !
I ! .
_ 1O Vag :
— 1/0 Vi nve 000000000 === :_ _____ oV
L + | "
CiovL Voo |
L T v - -
- = oV Y
VL
EN o |
SOURCE MNAXIM -
MAX3013 v o
I
O . |\ S
T 10 Ve :
= 170V, 1/0 Vee I o
o
Ciovt : "
I 1/0 VL V2 =\~
- B o

ten-vee IS WHICHEVER IS LARGER

BETWEEN t'en-vee AND t"En-vee.

X4, ENIZEWEDI/O Veehol/O VL E TORELRE

10

MAXI N




+1.2V~+3.6V. 0.1uA. 100Mbps.,

SF RN U NNERES

e 30
Oy LN Z#EDOMAX3013~MAX302213. ¥
IWFEEZATLIZHNT100MbpsD T — F #nix % 7]
BEETDEDICWERL NIV T NEFTRNET, 9
EREDMNEEVccEVLICK DT, T/XAZADEBSH DR
DAY LNV EESNE T, T/NA 2DV
FEIDODVIESIE. T/3 XDV cclcEEDSLVA
Dy OFESELTEN. TNA XDV ccIlCEFEET DO
DYIEBIE. TFINAZADVUICEEDKWNOD Y 1S
SELTENE Y, NH[LAN)VEZEEDMAX3013%
FRIDE. FEDE—FT—YTA4 > ETHhIND
BRIV, & Veo)NDT—FZBmEAREICKY £,
EROZHREDMAX3014~MAX302213. ED
B—7—55A4 2 ETC—HEN. — Veo. FldVee —
VO)DF—5ZL N2 T hLET, MAX3013~
MAX3022(3. +1.2V~\cc - 0.4V)h'BV 21T
ANT+1.65V~+3.6VDVcc TEET D7z, REE
ASIC/PLDESEE R T LDOBDT—FEnE|ICRE T,

MAX3013~MAX302213. hZART—hE—FIZH
WCVecEVLDHEHEEZRZO.TPAICERE T DA
A 7%—TIE—REN)ZBATNET, oD
TINAZUEC VL > +1.8VICH L T100MbpsDIREE
T—IRETHMELET,

LANIVER

ELLEIESED/HICIE. T, +1.65V < Ve <
+3.6V. +1.2V < V| € (Vcc - 0.4V)TERLT
LrfEEh, BREBA TV AMEZERTIE. V. = VT
HOTHETNAZANEET D EIFHYFHA. Vech'
JO—FT4 JTV HWEREBATDER —T XD
B3, EXK40mMADERNV AIOZRAFICHEESN
FIH. FNARIFIZVFTFTYTILEEA, BED
T—YREIZ. BEUORESE([ZEEHERFEIOD
[RISE/FALL TIMEGZ EW/AITYUBSE)ISBHR). RZA/3\D
HAOAVE—F 22 RUEBEBEZEE([TIMING
CHARACTERISTICS(Z 1 = > J%5M) I BR) ICKEL
TKELZT,

ABRSANDEH

MAX3013~MAX3022I3. D3y h7ot>
L —YHNDEEERELTERSINTWVE I (K5
ZH), 7ot L—FENEIE. ABRODI/O VL E=IE
I/0 VecDWINA TEBRBRICERH HDIBEEZRINT
BICNZART—MNE—RIZHIFT, I/0 V F/=IZ
/0 VecDWINH W BR T DBEIE. BV LA
HEL. ZOBICT7 OIS L—HNBED T OT4T
ICEVUI/ODNEBBEREZRMELETF T, @MANKIS.
FORBFEEICE>TT a3y ML AOBIC
TOTATICRKRIET, TDH. BOSHDERIS
ZBR=HEH L CLIAMERICENT T, LA L.
ZDERIIEE I NDAIDERDESRILEBITET,

MAXIN

i Vee
> ::T <]
Pl
ONE-SHOT ]
IV 4Q OVee
> >
[P S
ONE-SHOT s
'

TYPICAL DRIVING ONE-CHANNEL ON V( SIDE

Vi Vee

P
ONE-SHOT

oV 150Q Vee
< —_]

N
ONE-SHOT

e

TYPICAL DRIVING ONE-CHANNEL ON V¢ SIDE

y
1607

Fr3r

X5. MAX3013~MAX3022DfERR (1 1/10Z1 )

EBICBESEDLHIC. AR A /NNFHEA1 2 E—
FUZN25QRBTHANBRN20MAMEE WS RMHEZE
WIETRENHY T T, OIS, BREANBREAS
BEDBFRZIZTTRLIZEDTY,

HNEEOEH

MAX3013~MAX30227D1/0ld. CMOS A DEREIA IS
HEtESNTWE T, /0T A ICIF25KkQ AT DIEmME
Bzl T<lZel. £, MAX3013~
MAX3022MAAICIIT v DHHEPHICEDRCERZ
gLl resh, B TF—YRENDELISEE.
MAX3000E/MAX3001EO DY I LNV Bifgz =S R
Lc<7zab,

I2CMLAYVZEHRIZDINTIE. MAX3372E~MAX3379E/
MAX3390E~MAX3393EDT—5 2 — 2SR L T
<rEEby,

Maxim Integrated Products, Inc. &£/=I3"RX 12 %
FBITNRERDEESHDILCHEROBAICLY ., ZnN5D
BEEI2CO 2T LTHERT BDHDPhilipstt MI2CHFEFIEIC
EOK AV ANFEI N EIZRYET, BL. SRTLA
Philipsttic KW EHE S NIZI2CIERBRICERLCND I EE
WEELFT,

11

CCOEXVIN-ELOEXVIN



MAX3013-MAX3022

+1.2V~+3.6V, 0.1pA.
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100Mbps.
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X6. ZEERNLINEVINE DEEFR
A4 %x—T7IVAS(EN)

MAX3013~MAX3022(3. ENANZHBATIVE T,
MAX3013~MAX3022@IDI/0% b 24 X F7—k
HAE— RICERET DI, ENEZO—RREBICTIVLY DTV
LTLEEh, BREEEE T DHICIE. ENEZOD YD
NAVDICEREIL TS 2S00,

PTVr—23ViEHR
BEOTFHYTIVT

Uy IINEBELT—Y I o—%2ERIIAEYERST
el O TuFREZ 2y o0 T TV EVecE

TSV RISNANRZALTLEE W NANZOT T

BRANHFDCTEDRIESICEEL TS,

12

8EY hNRZE

MAX3013~MAX3022(3. +1.2V&E+3.6VORET
/0S4 2V EICHERETDT—F2LNILTT TS
feh. BRBEASICESEBEL AT LOBDLNIVERC
RBETY, [MFEBEREKIIL. 1.8V XTL053.3V
VAT LHEBROINEGERBIC8EY MNXLAN)VZE
Zi9 DMAX30 13K EERESGEZRLE T,

BERRURBELNIVZEER

NRAEZEHEBIDMAX301313. ESHEEZRELIEN
BEEOT/NARELTESERITDIENTELT,
EHEZ#HEDOMAX3014~MAX302213. EED
17=5214>2&C1BmENV. = Ve &eldVee —
WICT—5%Z LN T bLET(BEIZR), hod
TINARNE, WIEBEREZ LEWERELNIVERED
REPEDV)21—23 2 UCSP/Ny T —)TY,

1REEN{EEliE
+1.8V _ _ +3.3V
0.1uF % % 0.1uF
Vi Vee
+1.8V 1 EN 433V
COSh‘YT%EL“ﬂER MAXIM SYSTEM
MAX3013
BIT O [~—{ /0 V|1 I/0 Vool j—3= BITO
BIT 1 [<—] /0 V(2 1/0 Vg2 [~ BIT 1
BIT2 |a—{1/0V.3 1/0 Vg3 j-a—m| BIT2
BIT 3 [«—> 1/0 v 4 1/0 Vs |<—=|BIT 3
BIT 4 |«a—]1/0V5 /0 Vgg5 (BT 4
BIT5 [«—»]1/0 V|6 /0 Vg6 f-a—{BIT 5
BIT6 |la—]1/0V,7 1/0 Vo7 fa— BIT6
BIT7 |«a—»]1/0V8 1/0 V8 ja— BIT7
GND
Fv T1EH

TRANSISTOR COUNT: 1447
PROCESS: BICMOS

MAXI N




+1.2V~+3.6V. 0.1uA. 100Mbps.
S8F AN INNERES

BEEE)
NUMBER OF NUMBER OF
PART TEMP RANGE  PIN-PACKAGE VL - Vee VL « Vee DﬁE&gSTE
TRANSLATORS TRANSLATORS

MAX3014EUP* -40°C 10 +85°C 20 TSSOP 8 0 100
MAX3014EBP-T* -40°C10 +85°C 5 x 4 UCSP 8 0 100
MAX3014EGP* -40°C 0 +85°C 20 QFN-EP** 8 0 100
MAX3015EUP* -40°C 10 +85°C 20 TSSOP 7 1 100
MAX3015EBP-T* -40°C 1o +85°C 5 x 4 UCSP 7 1 100
MAX3015EGP* -40°C 0 +85°C 20 QFN-EP** 7 1 100
MAX3016EUP* -40°C 0 +85°C 20 TSSOP 6 2 100
MAX3016EBP-T* -40°C 10 +85°C 5 x 4 UCSP 6 2 100
MAX3016EGP* -40°C 10 +85°C 20 QFN-EP** 6 2 100
MAX3017EUP* -40°C 0 +85°C 20 TSSOP 5 3 100
MAX3017EBP-T* -40°C 10 +85°C 5 x 4 UCSP 5 3 100
MAX3017EGP* -40°C 0 +85°C 20 QFN-EP** 5 3 100
MAX3018EUP* -40°C 0 +85°C 20 TSSOP 4 4 100
MAX3018EBP-T* -40°C 10 +85°C 5 x 4 UCSP 4 4 100
MAX3018EGP* -40°C 0 +85°C 20 QFN-EP** 4 4 100
MAX3019EUP* -40°C 10 +85°C 20 TSSOP 3 5 100
MAX3019EBP-T* -40°C 10 +85°C 5 x 4 UCSP 3 5 100
MAX3019EGP* -40°C 0 +85°C 20 QFN-EP** 3 5 100
MAX3020EUP* -40°C to +85°C 20 TSSOP 2 6 100
MAX3020EBP-T* -40°C 10 +85°C 5 x 4 UCSP 2 6 100
MAX3020EGP* -40°C 10 +85°C 20 QFN-EP** 2 6 100
MAX3021EUP* -40°C 10 +85°C 20 TSSOP 1 7 100
MAX3021EBP-T* -40°C to +85°C 5 x 4 UCSP 1 7 100
MAX3021EGP* -40°C 0 +85°C 20 QFN-EP** 1 7 100
MAX3022EUP* -40°C to +85°C 20 TSSOP 0 8 100
MAX3022EBP-T* -40°C10 +85°C 5 x 4 UCSP 0 8 100
MAX3022EGP* -40°C to +85°C 20 QFN-EP** 0 8 100

CCOEXVIN-ELOEXVIN

BEADET, AFHICDOWTIEBENEHDELLEE,
“EP = TOXR—ZR/Vy R

MAXIN 13




+1.2V~+3.6V. 0.1uA. 100Mbps.,
8F +FZ N LNNEIRE

MAX3013-MAX3022

EVEE([#ESE)
w1 [1] > 20] oveet ovt [1] <] 20] Weet ovt [1] < 20] Weet
V2 [2] > 19] ovee2 2 [2] > 19] ovee2 ov2 [ 2] < [19] Vo2
V3 [3] > 18] 0vee3 V3 [3] > 18] 0vec3 V3 [3] > 18] 0vee3
4 [ 4] > [17] ovecd 4 [4] > [17] Oveed 4 [ 4] > [17] ovee
v [5] Ammxam [s] vee v [5] maxxam [s] vee v [5] maxam [s] vee
ev[s] MAXS04 [ oo e[| MAXST5 [ oo ] M6 [ oo
s [ 7] > [14] 0vegs s [ 7] > [14] 0vecs s [7] > [14] Ovees
6 [8] > [13] Ovees 6 [8] > [13] Ovece 6 [8] > [13] Ovees
7 [9] > [12] Ovee? w7 [9] > [12] Oveer 7 [9] > [12] Ovee?
8 [10] > 1] ovees 8 [10] > 1] ovees 8 [10] > 1] ovees
TSSOP TSSOP TSSOP
ot [1] <] 20] Wt o1 [1] < [20] e o1 [1] <] 20] Wt
ov2 [ 2] <] 19] Vo2 ov2 [2] < [19] 1voe2 ovi2 [2] <] 19] Vo2
ovi3 [ 3] <] 18] IVoo3 o3 [3] <] 18] Vo3 o3 [3] <] 18] Vo3
w4 [4] > [17] ovecd ovi4 [4] < [17] Wecd ov4 [4] <] [17] Wec
v [5] mmam [is] vec v [5] Aaxam |is] vec v [5] mmam o] v
EN E MAX3017 E GND N E MAX3018 E GND N E MAX3019 E GND
s [7] > 14] Ovees s [7] > [14] Ovees ovis [7] <] [14] Wecs
6 [8] > [13] Ovees 6 [8] > [13] 0vgos 6 8] > 13] Ovece
78] > [12] Ovee? 7 [9] > [12] oveer w7 [8] > [12] Oveer
8 [10) > [11] ovees ;8 [10] > [11] ovecs 8 [10) > [11] Ovecs
TSSOP TSSOP TSSOP
ot [1] <] [20] et ovit [1] <] [20] et ovt [1] <] 20] Weet
ov2 [2] <] [19] gc2 ov2 [2] <] [19] gc2 ov2 [ 2] <] [19] Wgc2
o3 [3] <] 18] Vo3 o3 [3] <] 18] Vo3 ovi3 [ 3] <] 18] Voc3
ovi4 [4] < [17] Wecd ovi4 [4] < [17] Wecd ovi4 [4] < [17] Wecd
v [5] maxam [i6] ve v [5] maxam [ie] ve v [5] maxam |is] v
] M2 [ m[e] MA21 [ e m[e] M2 [
ovis [7] < [14] Wees ovis [7] < [14] Wees ovis [7] < [14] s
ovi6 8] < [13] eco ovi6 8] < [13] eco ovis [8] < [13] Veco
V7 9] > 12] ovee7 o7 [9] <] [12] Vo7 ov7 [9] <] [12] oo7
;8 [10] > [11] ovecs ;8 [10] > [11] ovecs ovis [10] < [11] ecs
TSSOP TSSOP TSSOP

14 MAXI N




+1.2V~+3.6V. 0.1uA. 100Mbps.
S8F AN INNERES

EVEEH#ES)
INAXIMN MAXIMN
MAX3013 MAX3014
1 2 3 4 5 1 2 3 4 5
o O O @) O O o| O O O O O
I/0Veg2  1/0Vecd Vee GND 1/0 Vb 0Vge2 0Vgcd Vee GND 0Vgcb
cfl O O @) O O cf O O O O O
I/0Vge!  1/0Vge3  1/0Vged  1/0Vge?  1/0 Vg8 0Vget 0Vge3 0Vgch 0Vee? 0Vec8
8] O O @) O O Bl O O O O O
/0 V1 1/0V3 I/0 VL5 1/0VL7 1/0 V.8 v V3 VL5 VL7 IV 8
Al O O @) O O Al O O @) O O
/0 V2 1/0VI4 Vi EN 1/0 V6 V(2 IV 4 Vi EN IV 6
20 UCSP 20 UCSP
(BOTTOM VIEW) (BOTTOM VIEW)
MAXIMN MAXIMN
MAX3015 MAX3016
1 2 3 4 5 1 2 3 4 5
o| O O @) O O o| O O O @) O
0Vee2 0Vecd Vee GND 0Vecb Vg2 0Vgcd Vee GND 0Vecb
cfl O O O O O cl O O O @) O
0Vect 0Vee3 0Veeh OVee? 0Vee8 Vel 0Vec3 0Vech OVee? 0Vec8
8l O O O O O 8] O O O @) O
ovi1 Vi3 VL5 V7 V.8 ovi1 Vi3 VL5 V.7 V.8
Al O O @) O O Al O O O @) O
Vi 2 Vi 4 ' EN IV 6 ov2 Vi 4 VL EN V| 6
20 UCSP 20 UCSP
(BOTTOM VIEW) (BOTTOM VIEW)
MAXIMN MAXIMN
MAX3017 MAX3018
1 2 3 4 5 1 2 3 4 5
o| O @) O O @) o| O O O @) O
Vgc2 0Vecd Vee GND 0Vecb Vg2 Vgcd Vee GND 0Vecb
cl O @) O O O cl O O O @) O
Vel Vee3 0Veeh 0Vee? 0Vee8 Vel Vo3 0Vech 0Vee? 0Vec8
Bl O O O O @) 8] O O O @) O
oV 1 ovi3 VL5 V.7 V18 ovi1 0vi3 VL5 V.7 V8
Al O @) O O @) Al O O O @) O
ov2 Vi 4 Vi EN V1 6 ov2 ov 4 VL EN Vi 6
20 UCSP 20 UCSP
(BOTTOM VIEW) (BOTTOM VIEW)

MAXIN 15
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+1.2V~+3.6V. 0.1uA. 100Mbps.
S8F RN UNNEIRES

MAX3013-MAX3022

EVEBEMEE)
MAXIMN
MAX3019
2 3 4 5
o| O @) O O @)
Vgc2 Vgcd Vee GND 0Vicb
cl O O O O O
Vel Vee3 IVeeh 0Vee? 0Vee8
Bl O O O O O
ov1 ov3 0vi5 V7 IV 8
Al O O O O @)
ov2 ov 4 Vi EN IV 6
20 UCSP
(BOTTOM VIEW)
MAXI/N
MAX3021
2 3 4 5
o| O @) O O @)
Vo2 Vgocd Vee GND Vgcb
cl O @) @ O O
Veel Vel IVeeh Vee? 0Vec8
Bl O O O O @)
oVt oV 3 0V 5 ovL7 IV 8
Al O O O O @)
ov2 ov 4 Vi EN VL6
20 UCSP

(BOTTOM VIEW)

(BOTTOM VIEW)

MAXUMN
MAX3020
2 3 4 5
O O O @) O
Vg2 Vgcd Vee GND Vgcb
O O O @) O
Vel Vo3 Veeh 0Vee? 0Vec8
O O O @) O
ov1 ov3 0vi5 V7 V8
O O O @) O
ov2 ov 4 Vi EN 0v 6
20 UCSP
(BOTTOM VIEW)
MAXIMN
MAX3022
2 3 4 5
O O O @) O
Vo2 Vgcd Vee GND Vgch
O O O O
Veel Vge3 IVeeh Vo7 V8
O O O @) O
oVt ov3 oV 5 ovL7 oV 8
O O O @) O
ov2 ovi4 Vi EN 0v 6
20 UCSP

16
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S8F R INNVEIRES

+1.2V~+3.6V. 0.1uA. 100Mbps.,

MAX3013-MAX3022

EVEE(#HE)

AU
19970
VN
ZIN
gl

29N 0/
1990/l
LA o/
ZInon
enon

TOP VIEW

AAAARS”

_|E_

) ¢ R, B!
' = a

) . XE g
! N 9,

6] - 8§ 5

@]
[ J

L ARAMH
252z
RIS
WVWVCD
L L L &

AAAARS”

_|E_
¢ R, 5!
1 S a
] @ X8 g
' NE 8!
6] S ol
i N\ I
ON o e e - - 1
H_o
L AFAMH
Tz 28
S SRS

99910
JRY]
89970
8
LN

5mm x 5mm QFN

NK)
N0 Z
000 ©

m

899\ 0/1
8N 0/l

£
n
»x
=
oot §

AU
[BY
A0
40

eIl

Z9N0
[BY
A0
ZIN
gl

39

PCIEIEIEIEP

E 0Vee3

MNAXIN

MAX3016

L AAARAS”

o

SHEFFE N,

E 0Vee3

MAXIW

MAX3015

L AARARS”

9990
JRYN]
89970
8
LN

99970
13900
89970
81N
LN

5mm x 5mm QFN

5mm x 5mm QFN

AV
[BY
A0
ZIN0
¢N0

[V
[BY
A0
40
)

AAAARS”

_ | E_
] ¢ N. B!
' = a
) | ¥% g
! N 9.
6] - 8 5
@] b
[ J
L AFAMH
:-822
28 oo 8
WJWuCNWb
= O > U O

MAXIM

MAX3017

AARARS”

99910
JRYN]
89970
8
LN

99970
13900
89970
8IA
LN

5mm x 5mm QFN

5mm x 5mm QFN

17
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MAX3013-MAX3022

+1.2V~+3.6V. 0.1uA. 100Mbps.,

S8F R NNERES

EVEE(#HE)

[} [}
ovd [ 1] Pttt [ 1] Pttt IVee3
wole] E [2] i egd
" MNAXIM " NAXIM
EN 3 ' ' 3 ' ' \
EN ! MAX3019 ! EN ! MAX3020 ! o
s [4] ! (4] ! GND
we [5] o FXPOSEDPADDLE | [5] & PPOSEDPADDLE | Vecs
X EAAFE < HARMRE
N~ (==} N~ [{=} M~ (==} [se] N~ [{=}
=223 =238
o o o o o -
5mm x 5mm QFN 5mm x 5mm QFN
® Y T o D ° YT oD
8 33 = = 3 338 = =
A EEEIEE A EEEEE X
[} [ J
ovd [ 1] Pttt [ 1] Pttt IVee3
wole] E [2] i Wegd
" NAXIM " NAXIM
EN 3 ' ' 3 ' ' \
EN ! MAX3021 ! EN ! MAX3022 ! o
ovs [4] ; (4] : GND
ove [5] 1 PPOSEDPADLE | [5] & PPOSEDPADDLE | Vecs
X EAAFE < HARMRE
N~ (==} [se) N~ [{=} ~ (==} [se] N~ [{=}
52338 3588
o o o - - -
5mm x 5mm QFN 5mm x 5mm QFN
QFN-EP** (5mm x 5mm)
**CONNECT EXPOSED PADDLE TO GND.
18 MAXI/N




+1.2V~+3.6V. 0.1uA. 100Mbps.,
8F +FZ W LNNEBEE

NVTr=2
(COTF—=F—MIBHINTND/NY T — O KRIE. BFEFRMESNTNSEEIRY A, RO/ VY T— U8RI,
japan.maxim-ic.com/packages ZS BT (), )

(%]
i
321 £
s, COMMON DIMENSIONS s
% [MILLIMETERS INCHES 3
O MIN. | MAX. | MIN. | MAX. g
G} Al — | 10 043 2
A | 005 | 045 | 002 | 006 =
H Ae| 085 | 095 | 033 | 037
b | 015 | 030 | 007 | 012
bi| 015 | 025 | 007 | 010
c | 005 | o020 | 004 | o008
c | 009 | 014 | 004 | 006
D [SEE VARIATIONS [SEE_VARIATIONS
I0F VIEW BOTTOM VIEW E| 430 [ 450 | 169 [ 477
e | 065 BSC 026 BSC
H| 625 | 655 [ 246 | 258
2 SEE DETAIL A ‘\ ¢ L[| 050 | o070 | 020 | oes
l— é fe N\ o c N |SEE_VARIATIONS [SEE_VARIATIONS
=S - R L e

1
—

P i
I » J

\_oo.mcgf} A

‘7 n__l M \_SEATING E 4‘

PLANE
SIDE VIEW END VIEW JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
b MIN. MAX. MIN. | MAX.
025 l'_ e AB-1 [14|D | 490 | sio | 193 | .20t
: PARTING | AB 16D | 49 | 510 | 193 | 201
BSC r
] LINE WITH PLATING\ aC 20 D | 640 | 660 | 252 | 260
“““ A~ T | AD 24[ D[ 770 | 790 | 303 [ .31
/ cl c AE 28| D 9.60 3.80 378 .386
T BASE METAL —1 1|
DETALL_& LEAD TIP DETAIL
NOTES:
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.1Smm PER SIDE 9,
3, CONTROLLING DIMENSION: MILLIMETER EDs%ﬁoli!ﬁéo§ W AKX 2V
4, MEETS JEDEC DUTLINE MO-153. SEE JEDEC VARIATIONS TABLE PROPRIETARY INFORMATIIN
. “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-]; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-]1 IN THE APPROVAL DOCUMENT CONTROL NO. REV. [ 1
DIRECTION INDICATED 21-0066 FlA

MAXIN 19
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MAX3013-MAX3022

+1.2V~+3.6V. 0.1uA. 100Mbps.,
8F +FZ N LNNEIRE

NYT—I(HRE)
(COTF—=F—MIBEHEINTND/ NV T—IHKRIE. BHEPIRBRENTNDEIIRY FE A, BHFD/ VYT — BRI,
japan.maxim-ic.com/packagesz ZSB T\, )

[%]
o
i
o
VARIABLE 3
| £ | DIMENSIONS PKG. DIMENSIONS | DEPOPULATED S
l | A | 0.62+0.05-0.08 CODE o =] SOLDER BALLS 3
o a1 | 029002 B20-1 | 203008 |2.54+0,08 | NONE
7
PIN 1 '%%XXXX a2 | 0.33 REF. B20-2 | 2.03+008 | 2544008 | B2, B3, B4
MARK AREA ' b | #0.35£003 B20-4 | 2.03£008 | 254008 | B2, B3, B4,
XXXX D ce, c4
XXXX S B20-5 |2.03£0,08 | 2541008 | B2, B3, B4
SEEE?&GT_,/ £t | 200 BASIC ot it o 94
e | 0.50 BASIC B20-6 | 260,08 | 2.540,08 | B2, B3, B4
SD | 0.25 BASIC
SE | 0.00 BASIC
TOP VIEW
NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. PRODUCT MARKING: NUMBER OF CHARACTERS
1 AND LINES VARY PER PRODUCT.

| O OXC, | g
+ ‘ ‘ A2
°__Q__OQD_QO_?M i G CRCRCR
N IOXCNONOX®) P
11 SIDE VIEW
A OO OO G)__‘
PIN Al_/ 1 2 :I3 4 S b
INDICATOR
DALLAS )
BOTTOM VIEW ecrmiLtogs pecRRTIN VAKXV
PACKAGE OUTLINE, 5x4 UCSP

20 MAXI N




+1.2V~+3.6V. 0.1uA. 100Mbps.,
SF AN ULNNERES

NYT—I(RE)
(COTF—=F—MIBHINTND/NY T — KIS BFESRMENTNDEEIRY FE A, RO/ VT — U5,
japan.maxim-ic.com/packages= ZSB T (), )

[o15]C]A]

;
[>
32L QFN.EPS

Alo.05[c] 4X P — A
A— Iil |——b

| ——D2—

—D2/2 |—

‘ A
SEE DETAIL A
‘ IN
] 4X1P_ guuguu J/éj |
2

G

3 (Ne—1)Xe
REF.

nnpon

O OO OOon
m
n

Juupuuy

nnnan
-

l— (Nd—1)Xe —|
REF.

g
(

g
/

BOTTOM VIEW

S W

AH_'| AﬂA STANDARD
—_— DETAIL A
1
SECTION "Cc—-C”
SCALE: NONE

e —

PIN hf‘ ID AND
TIE BAR MARK OPTIONS

DRALLAS /M AXI VI
e R TME PACKAGE OUTLINE, 16,20,28,32L QFN,

5x5x0.90 MM
| |4

21-0091

|

TERMINAL TIP

MAXIN 21
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MAX3013-MAX3022

+1.2V~+3.6V, 0.1uA. 100Mbps.
S8F RN UNINERES
NYTF—I(1RE)

(COTF—=F—MIBEHEINTND/ NV T—IHKRIE. BHEPIRBRENTNDEIIRY FE A, BHFD/ VYT — BRI,
japan.maxim-ic.com/packagesz ZSB T\, )

COMMON DIMENSIONS

PKG 16L 5x5 20L 5x5 28L 5%5 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 [o0.80] 0.90 [ 1.00 [ 0.80 [ 0.90 | 1.00

A [0.00] 0.01 [0.05]| 000 [ 0.01 | 0.05 [0.00] 0.01 [0.05] 0.00 | 001 | 0.05

A2 |0.00] 065 | 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 [ 030] 018 | 0.23 | 0.30 EXPOSED PAD VARIATIONS
D 4.90] 500 [ 510 [ 490 | 5.00 [ 510 [490] 500 | 510 490 | s5.00 | 510 - =
D1 4.75 BSC 4.75 BSC 475 BSC 4.75 BSC PKG T v T v T e
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 Gevs51 [ 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] - | - [o2s] - [ - Jozs] = [ = [o2s] - [ - G2855-1 | 255 | 270 | 285 | 255 | 270 285
L 0.35] 055 [0.75] 035 0.55 [ 075 [0.35] 055 [ 0.75] 0.30 | 0.40 | 0.50 G28552 | 295 | 310 | 325 | 295 | 310 | 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

3 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 ,
10. MEETS JEDEC M0220; EXCEPT DIMENSION "b”. BASLAR AWK /VI

PROPRIETARY INFIRMATION
APPLIED FOR EXPOSED PAD AND TERMINALS. EXCLUDE EMBEDDING PART OF EXPOSED PAD TME PACKAGE OUTLINE, 16,20.28.32L QFN
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