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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 ..........c.cccccooeenn.
Maximum Junction Temperature
Storage Temperature Range ..................

Lead Temperature (soldering, 10S) .....c..cccoovriiiiiriinrnn. +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 Y
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 VL
I/O Vce_=GND, /0 VL_=GND

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

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

VL Shutdown Supply Current ISHDN-VL I/0 VL _=GND, 0.03 2 uA
MAX13101E/MAX13102E/MAX13103E
Ta = +25°C, EN = GND, 0.02 ’
MAX13102E/MAX13103E '

1/0 Ve Tri-State Output o 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 y
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

2 MAXI/M
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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 VOoHL 1/O V| _source current = 20pA, I/O Vec_2ViHe| VL - 0.4 \
I/O VL _ Output-Voltage Low VoLL 1/O VL _sink current = 20pA, 1/O Vcc_< ViLc 0.4 \
I/O Vce_ Output-Voltage High VOHC 1/O Ve source current = 20pA, I/O Vi _ > ViHL | Ve - 04 Vv
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
I/O VL side Vi/2

Accelerator Pulse Duration VL =1.2V, Ve = 1.65V 20 ns
I/O V| _ Output-Accelerator Sink Vi =1.2V,Vce = 1.65V 60 q
Impedance VL =5V, Vce =5V 5

I/O Voc_ Output-Accelerator Sink Vi =1.2V, Vcc = 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, Vce =5V 5

I/O Ve Output-Accelerator Vi =1.2V,Vce = 1.65V 20 g
Source Impedance Vi =5V, Vg = 5V 7

ESD PROTECTION

I/OVce Human Body Model +15 kV
/X1 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 Vec = +1.65V, V| = +1.2V, Ta = +25°C.) (Notes 1, 2)

CiyovL_ = 15pF, trISE < 3ns

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:ufei,%aC,Z%\)/L_ = 15pF, tFALL < 3ns, 15 ns
/O Voo Rise Time tRVCGC (F‘F?gZi(js%’a?'gg‘;CC— = 50pF, tRiSE < 3ns, 15 ns
/0 Ve Fall Time tFvee (RFSig:urSeOs%aC,Z%\)/CQ = 50pF, tFaLL < 3ns, 15 ns
e o e P e K
o oy N e 3k
Channel-to-Channel Skew tSKEW ?gp??&%:!gxgq = S0pF. Cyovt._= 5 ns
Part-to-Part Skew tPPSKEW T58p=|:5t2; %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 RSOURCE = 509, Cyovec_ = 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.

MAXIMN
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1/0 Vge_

MAXIMN
MAX13101E
MAX13102E
v —e MAX13103E
RS 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

[ la. YO V,_

K 1b. B350 Vi 7

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

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

tRisE/rALL < 3nS

truL tRvL

tpvcc-vL = tPHL OF tpLH

B 2a. BKEH1/O Ve

MAXIMN

[2b. EZT/O Ve B
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(Vce =3.3V, VL = 1.8V, data rate = 20Mbps, Ta = +25°C, unless otherwise noted.)
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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 V) 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 4000 |-FIGURE T2 E s
g " d = s000 g ——
= 600 / % % X
3 - ° = 2 trvee
T / & 2000 E
S 400 3 &
= 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 \ 5
5 | FIoURES 22,20 = FIGURES 1a, 1b 2
5 - E = E
% ! |_— ] T 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)
8 MNMAXI
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(Vec = 3.3V, 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 Cijovee_=50pF Lo
4 —— o | e
B 1 g
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| B BH— MAX13101E/MAX13102E/MAX13103E
E{)
vy I BE
TQFN WLP & e
1,21, 30 D6 GND FEL
2 c2 JOVL5 | BIA&HS, DV ASH.
3 A3 I/OVL6 | fAAH6, DIV ASH.
4 B3 JOVLT | BIAAHT, DIV ASH.
5 Cc3 Jovs | A&, IV AS .
6 A4 JOVL9 | WA, DIV AS .
7 B4 l/OVL10 | HiA/BH 10, DIV, k&%,
8 c4 OV | BIAMH 1L, DIV k&%,
9 A5 jovi12 | WAMH12, DIV hSH.
10 C6 EN R A . W, TNRIEN; [EW TIER, JXSIEN £ Vecs Vi B
11 B5 /OVL13 | HiA/MIH 13, DIV ke,
12 C5 JOVL14 | WA/ 14, DIV k&%,
13 A6 JOVL15 | HIA/MH 15, DIV ke,
14 B6 l/ovL1e | HiAMH 16, PV k&%,
15, 36 Al Vi WHHIFHRIE, +1.2V < VL < Vee. Vi 5GND 2 [a30. 1 pF 3% HLZ
16. 35 F1 Voo VecHIFEHE, +1.65V < VCC‘S‘+5.5VO VCCL?GND*ZI‘EH?%O.I}JF%E%EE%E N TR R
’ ESDAR Y, T EAE Ve SGND Z [A] &4 — A 1.OpFHE, JERATBERIT Voo it E -
17 E6 I/O Vce16 | FiA/fi 16, PAVechE%.
18 F6 I/OVeets | A/t 15, Ve hs%.
MAXI/MN 9

TEL:15013652265 QQ:38537442

F80LELXVIW/FEOLELXVIN/ACO0LELXVYIN/FLOLELXVYIN


http://www.elecfans.com
http://bbs.elecfans.com

MAX13101E/MAX13102E/MAX13103E/MAX13108E

http://www.eehome.cn

161818 . %2 /HJCMOS
E BB

5| i BF—MAX13101E/MAX13102E/MAX13103E (4

el & Tha

TQFN WLP
19 D5 I/O Voc14 | kA 14, PVec hB%.
20 E5 I/0O Vee13 | A4 13, PVechE%.
22 F5 I/OVee12 | A 12, Ve hE%.
23 D4 I/O Veet1 | WAAGH 1L, PV hS%.
24 E4 I/O Voc10 | s A4 10, Ve hE%.
25 F4 I/OVee9 | BN, Ve hE %,
26 D3 I/OVee8 | fA/fit8, UVechE%.
27 E3 /O Vee? | AT, YUVechZ%.
28 F3 I/OVee6 | fii A6, Ve hE%.
29 D2 I/OVee5 | fAMHS, UVechZ%.
31 E2 I/OVcocd | fiA/fiiti4, UVechEs%.
32 F2 I/0Vee3 | A3, UVechE%.
33 D1 I/OVee2 | BiAfAH2, Ve s,
34 E1 /O Vet | WAL, DAV hE %,
37 B1 oVl | WAL, VLS %,
38 C1 jove | WAgmH2, UV, hsE.
39 A2 I/OVI3 | A3, VL AS%.
40 B2 /OVL4 | F A4, DIV RIS,
— — EP HIRS . EP## £ GND.

5| Bl Bf— MAX13108E
ElL &7 Thk

TQFN WLP

1,21,30 D6 GND EER/:S: 8
2 c2 IJOVL5 | WiAfEHS, DIV, hE%.
3 A3 I/OVL6 | HIAMIG, DIV hE%.
4 B3 JOVL7 | AT, DIV hS%.
5 C3 I/OVvi8 | fiA/fit8, LIV k&%,
6 A4 JOVL9 | WA/, DIV, kS,
7 B4 /O V10 | B A0, DIV AS %,
8 C4 /O VL1l | WAL, DIV S %,
9 A5 /O V12 | A 12, VLS %,

10

MAXIMN
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5| Bl Bf— MAX13108E (%)

£l B4 Ihk
TQFN WLP
10 C6 MULT E R A WahMULT MK, HAREEEOF 16, HiA 1 £ 8 AEHE; BahMULT £ Ve Vi,
fHAEEIE 1 E8, WMBIFE16HF ARMHE.
11 B5 JOVL13 | M A/ 13, DAV, hE%.
12 C5 /O V14 | A 14, DIVLAS%.
13 A6 /OVL15 | M A 15, DIV, k&%,
14 B6 /ovL16 | i AMH16, DIV, hE%.
15, 36 A1 VL WBRBIFRE, +12V < VL < Vee. VL 5GND 2 A0 1pF 32 IR HA .
16, 35 F1 Voo | VecHIUERLE, +1.65V < Vee < +5.5V. Voc 5 GND Z A #0.1pF A . A 2 #EESD
fR3P, Ve BIGND 2 [A) 38 — A LOpF YL, FERATBESE Vec il & .
17 E6 I/O Vee16 | At 16, VechZ%.
18 F6 I/O Voc15 | M A 15, PLVec hZ %,
19 D5 I/0 Veet4 | At 14, UVechE%.
20 E5 I/O Vee13 | B4 13, Ve hE .
22 F5 I/OVee12 | f A 12, PUVechE%.
23 D4 I/O Veatt | H A1, PVeehBH.
24 E4 I/O Vce10 | g A/t 10, PIVechZ%.
25 F4 I/OVee9 | A9, PiVeehs%.
26 D3 I/OVce8 | i A/fit8, LiVee hES%.
27 E3 /O Ve | AT, Ve h &% .
28 F3 I/OVce6 | fi A6, PiVee hS .
29 D2 I/OVeeh | i A/itS, PVeehS%.
31 E2 I/OVeca | i A/Eit4, DiVee hE%.
32 F2 I/0Vce3 | f A/Miith3, PVec hS%.
33 D1 I/0Vee2 | W A/Mith2, PVec hE%.
34 E1 I/OVeel | A1, Ve hS%.
37 B1 JOVLT | WAL, DIV RS H.
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— — EP M. EP## 2 GND.
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