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ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND.)

-0.3Vto +6V
-0.3Vto +6V
-0.3Vto (Vce + 0.3V)
..................................................................... -0.3Vto (VL + 0.3V)
................................................................. -0.3V to +6V
Short-Circuit Duration I/O V|, I/O Vcc_to GND ....... Continuous
Continuous Power Dissipation (Ta = +70°C)
36-Bump WLP (derate 17.0mW/°C above +70°C).....136 1mW
40-Pin TQFN (derate 35.7mW/°C above +70°C) ....... 2857TmW

Operating Temperature Range ............cccccooeenn.
Maximum Junction Temperature
Storage Temperature Range ..................

Lead Temperature (soldering, 10S) .....cc.coccovriiiiirainnne, +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 = +1.65Vto +5.5V, V| = +1.2V to Ve, EN = Vi (MAX13101E/MAX13102E/MAX13103E), MULT = V|_or GND (MAX13108E),
Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Vcc = +1.65V, Vi = +1.2V, Ta = +25°C.) (Notes 1, 2)

PARAMETER | symBoL | CONDITIONS | MN  TYP  MAX | UNITS

POWER SUPPLIES

VL Supply Range VL 1.2 Vee \

Vce Supply Range Vce 1.65 5.50 V
I/O Vce_ = GND, /O VL _=GND

Supply Current from Vcc lqvce orl/OVece_=Vee, 10 VL_ =V, 0.03 10 pA
EN = V|, MULT = GND or V
I/O Vce_=GND, /0 VL_=GND

Supply Current from V| lQvL or /0O Vece_ = Ve, /O VL_ =V, 0.03 20 pA
EN = V|, MULT = GND or V|
Ta = +25°C, EN = GND, I/0 Vcc_ = GND,

Vce Shutdown Supply Current IsHDN-vce | 1/0 VL _ = GND, 0.03 1 pA
MAX13101E/MAX13102E/MAX13103E
Ta = +25°C, EN = GND, I/O Vcc_ = GND,

VL Shutdown Supply Current ISHDN-VL 1/O VL_=GND, 0.03 2 uA
MAX13101E/MAX13102E/MAX13103E
Ta = +25°C, EN = GND, 0.02 ’
MAX13102E/MAX13103E '

1/0 Ve Tri-State Output 3 A

Leakage Current Ta = +25°C, MULT = GND (/O Ve - O Ve 8) H
or MULT = VL (/O Vcc 9 -1/0 Ve 16) 0.02 1
MAX13108E
Ta = +25°C, EN = GND, MAX13101E/ 0.02 ;
MAX13103E '

I/O VL _ Tri-State Output Leakage

Current Ta = +25°C, MULT = GND (l/O VL1 - 1/O HA
V1.8) or MULT = V| (I/OVL9 - /O VL 16) 0.02 1
MAX13108E

110 yL_ Pulldown Resistance EN = GND, MAX13102E 4 10 kQ

During Shutdown

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

Vce = +1.65Vto +5.5V, V| = +1.2V to Ve, EN = Vi (MAX13101E/MAX13102E/MAX13103E), MULT = VL or GND (MAX13108E),
Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Vcc = +1.65V, V| = +1.2V, Ta = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
I/O _\/00_ Pulldown Resistance EN = GND, MAX13101E 4 10 kO
During Shutdown
EN or MULT Input Leakage _ o
Current Ta=+25°C 1 WA
LOGIC-LEVEL THRESHOLDS
I/O VL _ Input-Voltage High 2/3 x
Threshold VIHL Vi v
I/O VL _ Input-Voltage Low 1/3 x
Threshold Vi VL v
I/O Vce_ Input-Voltage High 2/3 x
Threshold ViHC Vee v
I/O Ve Input-Voltage Low 1/3 x
Threshold ViLe Vce v
EN, MULT Input-Voltage High )
Threshold VIH-SHDN VL -04 v
EN, MULT Input-Voltage Low
Threshold ViL-SHDN 04 v
I/O VL _ Output-Voltage High VOHL I/O V| _source current = 20pA, I/O Veec_2ViHe| VL - 0.4 V
I/O VL _ Output-Voltage Low VoLL 1/O VL _sink current = 20pA, 1/0O Vcc_< ViLc 0.4 \
I/O Vce_ Output-Voltage High VOHC 1/O Ve source current = 20pA, 1/O Vi _ > ViHL | Ve - 0.4 V
I/O Vce_ Output-Voltage Low VoLc 1/O Ve sink current = 20pA, I/O VL _ < VL 0.4 Vv
RISE/FALL-TIME ACCELERATOR STAGE
I/O Vg side V 2
Transition-Detect Threshold / CC_ cc/ V
1/O VL side Vi/2
Accelerator Pulse Duration VL =12V, Vcc = 1.65V 20 ns
I/O V| _ Output-Accelerator Sink Vi =1.2V,Vce = 1.65V 60 a
Impedance VL =5V, Vce =5V 5
I/O Ve Output-Accelerator Sink VL =1.2V, Vce = 1.65V 15 o
Impedance VL =5V, Vce =5V 5
I/O VL _ Output-Accelerator VL =12V, Vcc = 1.65V 30 o
Source Impedance VI =5V, Ve =5V 5
I/O Ve Output-Accelerator Vi =1.2V,Vce = 1.65V 20 a
Source Impedance Vi =5V, Vg = 5V 7
ESD PROTECTION
I/OVce Human Body Model +15 kV

MAXIMN 3
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TIMING CHARACTERISTICS

(Vce = +1.65V to +5.5V, VL = +1.2V to Ve, EN = VI (MAX13101E/MAX13102E/MAX13103E), MULT = V| or GND (MAX13108E),
Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Vcc = +1.65V, VI = +1.2V, Ta = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
/O VL _ Rise Time VL (F‘Fsinge‘i%;'é%gk = 150F, tRiSE < 3ns, 15 ns
/O Vi _ Fall Time VL (RFSig:LJZOs%aC,Z%\)/L_ = 15pF, tFALL < 3ns, 15 ns
/O Voo Rise Time tRVCGC (F‘FsigZi(jS%’a?'gg‘;CC— = 50pF, tRiSE < 3ns, 15 ns
/0 Voe._ Fall Time tFvee (RFSig:uiOs%aC,Z%\)/CQ = 50pF, tFaLL < 3ns, 15 ns
i o v | e~ K
oo e N e 3k
Channel-to-Channel Skew tSKEW ?gp??&%:!gxgq = S0pF. Cyovt._= 5 ns
Part-to-Part Skew tPPSKEW T58p=F5tC; %Ecgl/g\nlg,cgaioi;b%%ﬁ; 3, 4) 10 ns
Eg '\J/zigjgol?oD\e/fcy_ff?er EN teN-vcc | Ciiovec_ = 50pF (Figure 3) 1 Hs
o e e e tenvi | CiovL_ = 15pF (Figure 4) T
Maximum Data Rate g?/g\L/JF_CE T55pOF§,2 ’tsgs\;cscn—sz 50pF, 20 Mbps

Note 1: 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 2: For normal operation, ensure that V|_ < (Vcc + 0.3V). During power-up, VL > (Vcc + 0.3V) does not damage the device.

Note 3: Vcc from device 1 must equal Ve of device 2. V| from device 1 must equal V| of device 2.

Note 4: Guaranteed by design, not production tested.
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1/0 Vge_

MAXIMN
MAX13101E
MAX13102E
v —e MAX13103E
- MAX13108E
I EN/(MULT)
e 6kQ
110V
6kQ
SOURCE Rs
I

Ciovee_

|||—| |—0

ALL UNUSED 1/0 Vgc_ AND 1/0 Vi _ CONNECTED TO GND
() ARE FOR THE MAX13108E

tRisg/raLL = 3ns

trvee trvee

tpyL-vee = tpHL Or tpLH

K 1b. B350 Vi 7

MAXIMN
MAX13101F
MAX13102F Vee
e MAX13103E _f
LT MAX13108F
I EN/(MULT) =
L 6k
Rs
v, —e
= 6kQ
Cyov_ I 0 Vg SELEE

ALL UNUSED 1/0 Vgc_ AND 1/0 Vi _ CONNECTED TO GND
() ARE FOR THE MAX13108E

tRisE/FALL < 3nS

truL tRvL

tpvcc-vL = tPHL OF tpLH

B 2a. BXE)1/0 Ve

MAXIMN
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(Vce =3.3V, VL = 1.8V, data rate = 20Mbps, Ta = +25°C, unless otherwise noted.)

VL SUPPLY GURRENT vs. Vcc SUPPLY VOLTAGE
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MAXIMN

(DRIVING 1/0 Vy_, Vi = 1.8V)
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| |
-FIGURE 1a }
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MAX13101-3/8E toc01

15 20 25 30 35 40 45 50 55
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FIGURE 2a
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[~ CijovL_= 15pF
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(Vce = 8.3V, V= 1.8V, data rate = 20Mbps, Ta = +25°C, unless otherwise noted.)
Vi SUPPLY CURRENT vs. CAPACITIVE LOAD Vcc SUPPLY CURRENT vs. CAPACITIVE LOAD RISE/FALL TIME vs. CAPACITIVE LOAD ON
ON I/0 V,_ (DRIVING I/0 V¢ ) ON I/0 Ve (DRIVING 1/0 Vy ) 1/0 Vgg_ (DRIVING 1/0 V. )
1200 ‘ s 5000 ‘ 2 4 ‘ =
DRIVING ONE 0 Ve P : DRIVING ONE /0 V1. : FIGURES 1a, 1b g
1000 |- FIGURE 2a > g a000 |-FIGURE 12 E s
g " ~ = 300 g —
= 600 / % % X
3 L ° = 2 trvee
T / & 2000 E
> 400 3 2]
= R 1
200 1000
0 0 0
10 20 30 40 50 10 20 30 40 50 10 20 30 | 50
CAPACITIVE LOAD (pF) CAPACITIVE LOAD (pF) CAPACITIVE LOAD (pF)
RISE/FALL TIME vs. CAPACITIVE LOAD PROPAGATION DELAY vs. CAPACITIVE LOAD
ON 1/0 V__ (DRIVING I/0 Ve ) ON 1/0 Vgc_ (DRIVING I/0 Vi)
7 . 10 -
\ g \ 3
5 | FloURES 22,20 = FIGURES 1a, 1b 2
/ § - 8 tPLH %
5 - E = ES
% ! |_— - v tR\/L\ g
£ 3 = X
2 ) % tPHL
)
]
0 0
10 20 30 40 50 10 20 30 40 50
CAPACITIVE LOAD (pF) CAPACITIVE LOAD (pF)
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(Vce = 8.3V, VL = 1.8V, data rate = 20Mbps, Ta = +25°C, unless otherwise noted.)
PROPAGATION DELAY vs. CAPACITIVE LOAD
ON 1/0 Vi (DRIVING 1/0 V¢g ) RAIL-TO-RAIL DRIVING (DRIVING 1/0 Vi )
5 r ~ MAX13101E{M
FIGURES 23, 2b \ E L S
PHL g Ciovee =50pF .. L.
! o e
—_ L%
2 ———ll B
et — /
g 3 / tpLH
=5 GND
S 2
g 1/0Vee
T 2V/div
1
GND
0
10 20 30 40 50
CAPACITIVE LOAD (pF)
5| it Bf— MAX13101E/MAX13102E/MAX13103E
E)
vy I BE
TQFN WLP el i
1,21, 30 D6 GND FEL 5
2 c2 JOVL5 | BIA&HS, DIV ASH.
3 A3 I/OVL6 | fAAH6, DIV ASH.
4 B3 JOVL7 | BIAAEHT, DIV AZ .
5 Cc3 Jovs | WA, IV AS .
6 A4 JOVL9 | A9, DIV S,
7 B4 l/OVL10 | HiA/SH 10, DIV k&%,
8 c4 OV | HWIASH 1L, DIV, k&%,
9 A5 jovi12 | WAMH12, DIV hS%.
10 C6 EN R A . W, TNRIEN; [EW TER, JXSIEN £ Vecs Vi P
11 B5 /OVL13 | HiA/MIH 13, DIV ke,
12 C5 JOVL14 | WA/ 14, DIV hE%.
13 A6 JOVL15 | HiAMIH 15, DIV k&%,
14 B6 l/ovL1e | HiAMH 16, PV ke,
15, 36 Al Vi WHHIFHRIE, +1.2V < VL < Vee. Vi 5GND 2 [a30. 1 pF 3% B HLZ
16. 35 F1 Voo VecHIFEHE, +1.65V < Ve < +5.5V. VCCL?GNDZIETﬁo.I}JF%%EE%{D N TR E R
’ ESDRY, T BAE Voe 5 GND Z A4 4 — 4N 1L.OpF LA, FFRATRESEIL Voot E .
17 E6 I/O Vce16 | FiA/fi 16, PAVechE%.
18 F6 I/OVeets | W A/GH 15, PiVec hE %,

MAXIMN 9
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5| it BF—MAX13101E/MAX13102E/MAX13103E (4

515

AR IhgE

TQFN WLP
19 D5 I/O Voc14 | fAH 14, PVechB%.
20 E5 I/0O Vee13 | A 13, PVechE%.
22 F5 I/OVee12 | WA 12, Ve hE%.
23 D4 /O Veet1 | WAAmH 1L, PVechS%.
24 E4 I/O Voc10 | s A4 10, Ve hE%.
25 F4 I/OVee9 | WA, PUVechZH#.
26 D3 I/OVee8 | fA/Mfit8, UVechE%.
27 E3 /O Vee? | AT, UVechZ%.
28 F3 I/OVce6 | fi A6, Ve hE%.
29 D2 I/OVee5 | MAMHS, UVechZ%.
31 E2 I/OVeocd | fiA/fiti4, UVechES%.
32 F2 I/0Vee8 | A3, UVechE%.
33 D1 I/OVee2 | fAMil2, UVechZ%.
34 E1 I/OVeet | A1, UVechE%.
37 B1 oVl | WAL, VLS %,
38 C1 jove | WAfmH2, UV, hsE.
39 A2 JOVL3 | FAMAH3, PV S,
40 B2 /OVL4 | FA/fith4, DIV RSH.
— — EP IR . EPH## £ GND.

5| Bl Bf— MAX13108E
ElL &7 Thk

TQFN WLP

1,21,30 D6 GND ZER/S: 8
2 c2 IJOVL5 | WiA/EHS, DIV, hE%.
3 A3 JOVLE | BiA/EH6, LIV S,
4 B3 JOVL7 | AT, DIV AS%.
5 ok} /O VL8 | WA/, DIV hE%,
6 A4 JOVL9 | WA/, DIV, kS,
7 B4 /O V10 | HAMH10, DIV AS %,
8 C4 /O VL1l | WA 1L, DIV S %,
9 A5 /O V12 | A 12, VLS.

10
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5| Bl Bf— MAX13108E (%)

Bl

B4 IhE

TQFN WLP

10 C6 MULT 2R A . WahMULT MK, HAREEEOF 16, #HiA 1 £ 8 AEHE; BshMULT £ Vees Vi,

fHAEEIE 1 58, WMBIF 163 ARMHE.

11 B5 JOVL13 | B A/ 13, DAV, hE%.

12 c5 JOVL14 | WA/ 14, DAV, hE%.

13 A6 /OVL15 | M A 15, DIV k&%,

14 B6 /O V16 | A 16, DIV S %,

15, 36 A1 VL BHHEERIE, +1.2V < VL < Vee. Vi 5GND Z AJH:0.1pF 35 pE LAY
16, 35 F1 Voo Ve HLIEHL +1.65y = Voo = 5.5V, VCCI—:JGNDZET%AQI}JF%E%EE%{ HAE AR HEESD

1847, 76 Voo B GND 22 i) 45— LOpF LA, FFIRTRESE T Voo iU E -

17 E6 I/O Vee16 | At 16, VechZ%.

18 F6 I/OVeels | WA 1S, UVechE % .

19 D5 I/OVec14 | WA/t 14, PV hS % .

20 E5 I/O Vee13 | BA/AiH 13, PV hE .

22 F5 /O Vee12 | A 12, MVechE%.

23 D4 I/O Vectt | # A/ 11, PVechE%.

24 E4 I/O Vce10 | f A/t 10, PIVechZ%.

25 F4 I/OVee9 | A9, PiVeehE%.

26 D3 I/OVee8 | i A/fit8, LiVee hES%.

27 E3 I/OVee? | A7, PVeehS%.

28 F3 I/OVce6 | fi A6, PiVeehS%.

29 D2 I/OVeeh | i A/fitS, PVeehS%.

31 E2 I/OVec4 | i Ait4, UVeehE %,

32 F2 I/OVee3 | A3, Ve hS%.

33 D1 I/OVce2 | A2, PVeehE%.

34 E1 I/OVeel | A1, Ve hS%.

37 B1 JOVLT | #AMHL, PV S,

38 C1 JOVI2 | BAAH2, IV S,

39 A2 I/OVL3 | M AMH3, DUVLAS .

40 B2 I/OVL4 | WAMfid4, VLS.

— — EP IR . EP#EREGND.

MAXIMN
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VL Vee Vi Vee
| | | |
MAXI/N MULT ‘ MAXIN
EN MAX13101E MAX13106E
MAX13102E
J\/\/\/l MAX13103E /0 V1 1/0 Veel
oVt | t 1/0 Vee | i
L
110 V(2 110 Vg2
110 V2 1/0 Vg2 I
j\/\/\/l 1/0 V3 " 1/0 Vg3
170V 3 | 1/0 Vee3 :]
1/0 Vi4 1/0 Vecd
1/0 VL4 1/0Vecd
/0 V|5 1/0Veeh
WOV 10 Vees rl}
[ { 110 V(6 7\/\/\/\—<]/\N—\"7 1/0 Veeh
1/0V6 /\/ﬁ— 1/0 Vgcb
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DATA /O VL STATE /0 Vcc STATE MULTIPLEXER

PART PIN-PACKAGE RATE (Mbps) | DURING SHUTDOWN | DURING SHUTDOWN FEATURE
36 WLP** _
MAX13102EEWX+ 3.06mm x 3.06mm 20 6kQ to GND High impedance No
MAX13102EETL+ 40 TQFN-EP 20 6kQ to GND High impedance No
5mm x 5mm x 0.8mm
36 WLP** o .
MAX13103EEWX+ 3.06mm x 3.06mm 20 High impedance High impedance No
40 TQFN-EP** o .
MAX13103EETL+ 5mm x 5mm x 0.8mm 20 High impedance High impedance No
MAX13108EEWX+ 36 WLP 20 High impedance High impedance Yes

3.06mm x 3.06mm

40 TQFN-EP*** L Lo
MAX13108EETL+ 5mm x 5mm x 0.8mm 20 High impedance High impedance Yes

R AITE-40°C 3 +85°C R FETE I TAE.
+ R TP £ RoHS ¥ HE HG 125 .
WLPAREK 7371 76 x 641 .

“**LP = R #E.

5| OB B (%)
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(&) (&) O O O (&) (&) (&)
a > = = = = = = = A
= o o o o o o o o =
() = = = = = = = = [d>)
1301129} 128! 127112611 05) 12411231102} 121!
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Wovee3 |32 T T T1g)Vovect4
ovec2| 337 ] TTHE
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Rl S MAXIM L
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ol L Tafvovs
voviafzg: - EREE] LOMAE
ovi3 39 T2 vove
noviala: + P11 o3
1o sl a5 el 7ie el
2L 9 N R D2 - N5
®scs2223535% =
* EXPOSED PAD CONNECTED TO GROUND
TQFN
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