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ABSOLUTE MAXIMUM RATINGS

Voltages referenced to GND.

Short-Circuit Duration 1/Ov|_, 1/Ovycc_to GND

-0.3V to +4V
-0.3V to +4V

-0.3Vto (Vce + 0.3V)
-0.3V to (VL + 0.3V)
-0.3Vto (VL + 0.3V)
...... Continuous

Continuous Power Dissipation (Ta = +70°C)
16-Pin TSSOP (derate 9.4mW/°C at +70°C)
16-Bump UCSP (derate 8.2mW/°C at +70°C)

Operating Temperature Range ...........ccccooeenn.

Junction Temperature .........ccoccoiiiiii

Storage Temperature Range................

Lead Temperature (soldering, 10s)

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
(Vcec = +1.5V to +3.6V, VL = +0.9V to Ve, CijovL = 15pF, Clyovece =< 50pF, Ta = -40°C to +85°C, unless otherwise noted. Typical val-

ues are at Ta = +25°C.) (Notes 1, 4)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
VL Supply Range Vi VL <Vcce (Note 2) 0.9 Vce Vv
Vce Supply Range Vce (Note 2) 15 3.6 Vv
Supply Current from V Ta = +25°C 4
pply CcC lavee LA
(Note 3) Ta = +85°C 40
(Note 3) 1 5
Ta = +25°C
Supply Current from Vi (Note 3) | VL < VeG- 02V A
u urrent from ote
PPy L avt (Note 3) 4 40 H
Ta = +85°C
VL <Vce-0.2V 20
Ve Shutdown Supply Current EN = GND, Ta = +25°C 2
e PPy ISHDN-VCC HA
(Note 3) EN = GND, Ta = +85°C 20
VL <Vce-0.2V, 5
Ta = +25°C EN = GND
VL Shutdown Supply Current EN = GND 1 4 oA
(Note 3) VL <Vce-0.2v, 20
Ta = +85°C EN = GND
EN = GND 40
/O Tri-State Output Leakage I/OVL_, I/OVce,, Ta = +25°C 0.35 A
Current EN = GND Ta = +85°C 1 H
/O Tri-Stated Output Leakage xt <I>/g(\3/(;g'2v’ VO | Ta=+25°C 02 oA
Current EN=GND Ta = +85°C 05
Ta = +25°C 0.35
EN Input Leakage Current pA
Ta = +85°C 1

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +1.5Vto +3.6V, VL = +0.9V to V¢, CijovL = 15pF, Clovece = 50pF, Ta = -40°C to +85°C, unless otherwise noted. Typical val-
ues are at Ta = +25°C.) (Notes 1, 4)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS

LOGIC-LEVEL THRESHOLDS

I/OVL_ Input-Voltage-High

Threshold VIHL 2/3 x VL %
I/OVL_ Input-Voltage-Low
Threshold Vi 13X VL v
I/OVcc_ Input-Voltage-High 2/3 x
Threshold ViHC Vce v
I/OVce_ Input-Voltage-Low 1/3 %
Threshold viLe Ve v
EN Input-Voltage-High Threshold VIHEN 2/3 x V| V
EN Input-Voltage-Low Threshold VILEN 1/3x VL \
I/OVL_ Output-Voltage High VOHL |/OVL_ source current = 20pA 2)/25 \
MAX13002E/MAX13005E, 03
OV|_sink current = 1uA '
I/OVL_ Output-Voltage Low VoLL Y
MAX13000E/MAX13001E/MAX13003E/ 0.95
MAX13004E, 1/OV_ sink current = 20pA '
I/OVce_ Output-Voltage High VOHC |/OVcc_ source current = 20pA \6055_ \
MAX13001E/MAX13004E, 03
OVcce_sink current = 1pA '
I/OVcce_ Output-Voltage Low VoLc Vv
MAX13000E/MAX13002E/MAX13003E/ 0.95
MAX13005E, I/OVcc_ sink current = 20pA '
OUTPUT CURRENTS
Vee = +1.65Y, o5
Output Sink Current During MAX13003E/MAX13004E/MAX13005E A
Transient (Vcc Side) Voo = +1.65V,
MAX13000E/MAX13001E/MAX13002E !
VL =+1.2V, Vcc = +1.65V, 30
Output Sink Current During MAX13003E/MAX13004E/MAX13005E "
Transient (V| Side) VL = +1.2V, Voo = +1.65V,

MAX13000E/MAX13001E/MAX13002E

MAXIMN 3
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MAX13000E-MAX13005E
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ELECTRICAL CHARACTERISTICS (continued)
(Vce = +1.5Vto +3.6V, VL = +0.9V to V¢, CijovL = 15pF, Clovece = 50pF, Ta = -40°C to +85°C, unless otherwise noted. Typical val-

ues are at Ta = +25°C.) (Notes 1, 4)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Vce = +1.65V, 25

Output Source Current During MAX13003E/MAX13004E/MAX13005E A

Transient (Vcc Side) Ve = +1.65V, ;
MAX13000E/MAX13001E/MAX13002E
VL =+1.2V,Vcc = +1.65Y, o5

Output Source Current During MAX13003E/MAX13004E/MAX13005E A

Transient (VL Side) VL = +1.2V, Voo = +1.65V, ]
MAX13000E/MAX13001E/MAX13002E

ESD PROTECTION
Human Body Model 15

I/OVce Air-Gap Discharge (IEC61000-4-2) +10 kV
Contact Discharge (IEC61000-4-2) +8

TIMING CHARACTERISTICS
(Vce = +1.5Vto +3.6V, VL = +0.9V to V¢, CijovL = 15pF, Clyovee = 50pF, Ta = -40°C to +85°C, unless otherwise noted. Typical val-

ues are at Ta = +25°C.) (Notes 1, 4)

PARAMETER

SYMBOL

CONDITIONS

MIN

TYP

MAX

UNITS

I/OVcc_ Rise Time

tRvCC

Ciovee = S0pF,
MAX13003E/MAX13004E/MAX13005E,
Vce = +1.65V, Figures 1a, 1b

15

Ciovee = 50pF,
MAX13003E/MAX13004E/MAX13005E,
Vce = +1.5VY, Figures 1a, 1b

15

Ciiovee = 50pF,
MAX13000E/MAX13001E/MAX13002E,
Figures 1a, 1b

400

1400

ns

I/OVcce_ Fall Time

trvcc

Ciiovecce = 50pF,
MAX13003E/MAX13004E/MAX13005E,
Vce = +1.65V, Figures 1a, 1b

15

Ciyovee = S0pF,
MAX13003E/MAX13004E/MAX13005E,
Vce = +1.5VY, Figures 1a, 1b

15

Cijovee = 50pF,
MAX13000E/MAX13001E/MAX13002E,
Figures 1a, 1b

400

1400

ns

MAXIMN
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TIMING CHARACTERISTICS (continued)

(Vce = +1.5Vto +3.6V, VL = +0.9V to V¢, CijovL = 15pF, Clovece = 50pF, Ta = -40°C to +85°C, unless otherwise noted. Typical val-
ues are at Ta = +25°C.) (Notes 1, 4)

PARAMETER

SYMBOL

CONDITIONS

MIN TYP MAX

UNITS

I/OVL_ Rise Time

tRVL

CijovL = 50pF,
MAX13003E/MAX13004E/MAX13005E,
Vce = +1.65VY, Figures 2a, 2b

15

CijovL = 15pF,
MAX13003E/MAX13004E/MAX13005E,
Vce = +1.5V, Figures 2a, 2b

15

CiiovL = 50pF,
MAX13000E/MAX13001E/MAX13002E,
Figures 2a, 2b

300 1200

ns

I/OVL_ Fall Time

trvL

Ci/ovL = 50pF,
MAX13003E/MAX13004E/MAX13005E,
Vce = +1.65V, Figures 2a, 2b

15

CiovL = 15pF,
MAX13003E/MAX13004E/MAX13005E,
Vce = +1.5V, Figures 2a, 2b

15

Ci/ovL = 50pF,
MAX13000E/MAX13001E/MAX13002E,
Figures 2a, 2b

300 1200

ns

Propagation Delay
(Driving I/OVL )

I/OvL-vce

Cijovee = 50pF,
MAX13003E/MAX13004E/MAX13005E,
Figures 1a, 1b

20

Ciovee = 50pF,
MAX13000E/MAX13001E/MAX13002E,
Figures 1a, 1b

1000

ns

Propagation Delay
(Driving 1/0OVcce )

I/Ovce-vL

Vce > +1.65V, CjjovL = 50pF,
MAX13003E/MAX13004E/MAX13005E,
Figures 2a, 2b

20

Vce = 1.5V, CijovL = 15pF,
MAX13003E/MAX13004E/MAX13005E,
Figures 2a, 2b

20

Ci/ovL = 50pF,
MAX13000E/MAX13001E/MAX13002E,
Figures 2a, 2b

1000

ns

Propagation Delay from
I/OV| to I/OVcc_ after EN
(Note 5)

tEN-vCC

Cijovce = 50pF, CMOS output, Figure 3

Cijovce = 50pF, OD output, Figure 3

us

MAXIMN
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TIMING CHARACTERISTICS (continued)

(Vcc = +1.5Vto +3.6V, VL = +0.9V to Ve, CiovL = 15pF, Ciiovee = 50pF, Ta = -40°C to +85°C, unless otherwise noted. Typical val-
ues are at Ta = +25°C.) (Notes 1, 4)

PARAMETER

SYMBOL

CONDITIONS

MIN TYP MAX UNITS

Propagation Delay from
I/OVcc to I/OVL after EN

(

Note 5)

tEN-VL

CijovL = 50pF, CMOS output, Figure 4

CijovL = 50pF, OD output, Figure 4

us

Channel-to-Channel Skew

tSKEW

Each translator equally loaded,
MAX13003E/MAX13004E/MAX13005E

Each translator equally loaded,
MAX13000E/MAX13001E/MAX13002E

ns
+250

Part-to-Part Skew (Note 6)

tPPSKEW

CijovL = 15pF, Cyovce = 15pF,
VL =+1.8V, Vce = +2V, AT = +5°C,
MAX13003E/MAX13004E/MAX13005E

10 ns

Maximum Data Rate

MAX13003E/MAX13004E/MAX13005E
Vce > +1.65V, CjjovL = 50pF,
Cijovce = 50pF

20 Mbps

MAX13000E/MAX13001E/MAX13002E
CijovL = 50pF, Cjjovce = 50pF

230 kbps

Note 1:
Note 2:

Note 3:
Note 4:
Note 5:
Note 6:

shutdown conditions.

This consumption is referred to as no signal transmission.
Guaranteed by design with an input signal full swing, rise/fall time < 3ns, source resistance is 50Q.
Enable input signal full swing and rise/fall time < 50ns.
Guaranteed by design, not production tested.

All devices are 100% production tested at Ta = +25°C. Limits are guaranteed by design over the entire temperature range.
VL must be less than or equal to Vcc during normal operation. However, V| can be greater than Vcc during startup and

BT EFFIE

(Vee =

VL SUPPLY CURRENT (uA)

+3.3V, VL = +0.9V, Ta = +25°C

VL SUPPLY CURRENT vs. SUPPLY VOLTAGE
(DRIVING 1/0 Vi, Vi =0.9V)

1000 .
[~ DATA RATE = 20Mbps z

100 _—

10
DATA RATE = 230kbps ]|
1 —
01 =

15 18 21 24 27 30 33 36

SUPPLY VOLTAGE (V)

, MAX13003E.)

Vi SUPPLY CURRENT (mA)

0.001

VL SUPPLY CURRENT vs. SUPPLY VOLTAGE
(DRIVING 1/0 Vg, VL = 0.9V)
1

MAX13000Etoc02

- DATA RATE = 20Mbps

o

o
2

DATA RATE = 230kbps

15 18 21 24 27 30

SUPPLY VOLTAGE (V)

33 36

Vi SUPPLY CURRENT (mA)

Ve SUPPLY CURRENT vs. SUPPLY VOLTAGE
(DRIVING 1/0 V., Vy = 0.9V)
10

- DATA RATE = 20Mbps
o

MAX13000Etoc03

//

o

DATA RATE = 230kbps

/’

0.01

15 18 21 24 27 30

SUPPLY VOLTAGE (V)

33 36

MAXIMN
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BT EHFIE (4F)

(Vcc = +3.3V, VL = +0.9V, Ta = +25°C, MAX13003E.)

Vcc SUPPLY CURRENT vs. SUPPLY VOLTAGE

10

o —
— o

Vog SUPPLY CURRENT (mA)

o
=4

0.001

140

120

A)
—
& <2} o o
S S S S

VL SUPPLY CURRENT (w

n
S

0

RISE/FALL TIME (ns)

MAXIMV

(DRIVING I/0V¢g, VL = +0.9V)

[ DAT(-\ RATE‘= ZOMprI

e

MAX13000Etoc04

DATA RATE = 230kbps |

|_——

15 18 21 24 27 30

SUPPLY VOLTAGE (V)

VL SUPPLY CURRENT vs.
CAPACITIVE LOAD ON 1/0 V¢g
(DRIVING 1/0Vy, Vg = 3.3V, VL = +0.9V)

33 36

MAX31000Etoc07

DATA RATE = 20Mbps

T DATA RATE = 230Kbps
1 L
10 20 30 40 50 60 70 8 90 100
CAPACITIVE LOAD (9F)

RISE/FALL TIME vs.

CAPACITIVE LOAD ON 1/0 V.
(DRIVING I/0Vgg, = 3.3V, Vi = +0.9V)

MAX31000Etoc10

V/
tF //

A\

i 9

10 20 30 40 50 60 70 80 90 100
CAPACITIVE LOAD (pF)

Ve SUPPLY CURRENT (mA) Ve SUPPLY CURRENT (uA)

PROPAGATION DELAY (ns)

VL SUPPLY CURRENT vs. TEMPERATURE

(DRIVING I/0Vgg, Veg = +3.3V, Vi = +0.9V)
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S
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MAX31000Etoc08
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CAPACITIVE LOAD (pF)

PROPAGATION DELAY vs.
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MAX31000Etoc11
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BT EHFIE (4E)

(Vcc = +3.3V, VL = +0.9V, Ta = +25°C, MAX13003E.)

0D RAIL-TO-RAIL DRIVING (MAX13005E) 0D RAIL-TO-RAIL DRIVING (MAX13002E)

(DRIVING I/0Vy, Ve = +3.3V, (DRIVING I/0Vy, Vg = +3.3V, RAIL-TO-RAIL DRIVING

VL = +0.9V, Cyovce = 56pF, Vi = +0.9V, Cyjovcc = 56pF, (DRIVING 1/0Vy, V¢c = +3.3V, VL = +0.9V,
DATA RATE = 230Mbps, RpyLLup = 1k<2) DATA RATE = 230khps, RpyLLup = 15kQ) Cijovce = 50pF, DATA RATE = 230khps)

[
e P ———
||| fl 10V | 170V 170V
| i 500mV/div 500mV/div 500mV/div
— rn— GND GND e ——— GND
Hll-—l TS I i
| | I/0Vee 1/0Vee 1 1/0Vge
: o 2v/div l& 2V/div 2V/div
e GND GND GND

MAX31000Etoc13
MAX31000Etoc14
MAX31000Etoc15

200ns/div 2us/div Tus/div
RAIL-TO-RAIL DRIVING RAIL-TO-RAIL DRIVING
(DRIVING 1/0VL Vg = +3.3V, Vi = +0.9V, (DRIVING 1/0Vy, Vee = +3.3V, Vi = +0.9V, Ve + Vi SUPPLY CURRENT vs. FREQUENCY
Cy/ovce = 50pF, DATA RATE = 4Mbps) Ci/ovce = 50pF, DATA RATE = 20Mbps) (DRIVING 1/0V, Vg = +3.3V, VL = +0.9V)
© ~ 13 - - - o
. s L 2 12 | 1/0VL 1S DRIVEN WITH A s
: £ 1 L oovisauare wave /4
[ | z Z z ! \ /4l
oV, v £ 10 i Yy =
500mV/div | 500mv/idiv - & 9
e L——-—- GND ___J GND & 6 Voo + VL A//
3 p7A N
= 6 ‘/ Ve
5 y 4
1 1/0Vee 4 1/0Vge > 5 /
/div /div =y
GND GND P /
= /
Vi
v g
0 |
40ns/div 10ns/div 100 4250 8400 12,550 16,700 20,850 25,000
FREQUENCY (kHz)
Ve + VL SUPPLY CURRENT vs. FREQUENCY VoHL vs. lonL FOR V. SIDE Vot vs. oL FOR Vi SIDE
(DRIVING 1/0Vgg, Vg = +3.3V, Vi = +0.9V) (Veg = 3.3V) (Vec = 3.3V)
13 ‘ ; ; o 3.0 < 0.25 -
15 [F/0Vcc IS DRIVEN WiTH A /I L] : 3
_ 4y |33V souaRe wAVE | // : - Vi =425V g 2
E g | /A ] —— 020 [T vy - sasv =
= Vo + Vi —>pf ] LT
uw 4
: /// L v o V=8 ;/
3 )7 2 T e = VL=+0.9v /
o - - o
) // £ 15 ] /
g 6 7z = = /
a3 5 S Vee 0.10 e
z / T — Vi = +0.9 4
S 3 Vi N e o /
= 5 / Vi 05 0.05 /r
1 /
0 0 0
100 4250 8400 12550 16,700 20,850 25,000 0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
FREQUENCY (kHz) I0HL (wA) loLL (nA)

8 MAXI N
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BT (EHF4 (%)
(Vee = +3.3V, VL = +0.9V, Ta = +25°C, MAX13003E.)
VoLc vs. VoK vs.
loLc FOR Vg SIDE lonc FOR Vg SIDE
Vge = +2.5V ~ : ‘“‘-\/Eiw\ §
0.20 g 3.0 ——
=015 //\/Cr+3.3v = 25 ‘~VC(;:+2.5\/
s // s N
0.10 / Voo =+1.8V 2.0
/ [ ||| Vee=+18V
0.05 15 I ————
0 1.0
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
loLc (nA) loHc (nA)
5| il BF
MAX13000E/MAX13003E
518 &% Tha
TSSOP UCSP
1 B1 I/OV1 CMOSHi A/ftil, PAVLAS%.
2 B2 1/OVL2 CMOSH¥i AN/t 2, LAV HE%.
3 Al I/OV.3 CMOS i A/fTH 3, AV S %
4 A2 VL B A, +0.9V = VL = Vec. VL RIGND 2[00, 1 pF 33 L2
c A3 EN HRERA . HENEL, WO Veel £I/O Vec6 MO Vi1 RO V6 =4,
ENE & (VL) B % TAE.
6 A4 I/OVL 4 CMOSHi N/fith4, LIV S,
7 B3 I/OVL5 CMOSHi A/t s, LAV AZ%.
8 B4 I/OVL6 CMOSHi A/t 6, DIV hE%.
9 C4 I/OVcc6 CMOSHi A/t 6, AVec B % .
10 C3 I/OVcc5 CMOSHi A/t S, UVechE%.
11 D4 I/OVcc4 CMOSHi A/fiit4, PAVeeh S .
12 D3 GND H
13 Do Voo vcgfﬁﬁ/fali, +1.5V < Ve = 3.6V. EvcciuGNgz (]340, 1 pF 55 i HLZS
ST SE 2 M ESDAR I, JUTE Voo i InF o5 L2 .
14 D1 I/OVce3 CMOS i A/f 3, PAVee B % .
15 c2 I/OVce2 CMOSHi A4 2, Ve S
16 Ci I/OVcet CMOS#i A/fiHi 1, PAVeehE%.

MAXIMN 9
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MAX13000E-MAX13005E

A FE [R5 as

SIBILRR (%)
MAX13001E/MAX13004E
51K &5 Thée
TSSOP UCSP
1 B1 oV 1 CMOSHiith 1, PV &%,
2 B2 ovi 2 CMOSHiH 2, PAVL hZ%.
3 Al oV 3 CMOSH#ii3, PV hE%.
4 A2 VL W ARIE, +09V = V] = Vee. TEVLFIGND Z [A]30. 1 pF 25 B L2 .
5 A3 EN HRERIA . HENBIL, WOVecl BEOVee6MIVLI BV 6B =7 . ENEE (V)
I IE % TAE.
6 A4 oV 4 CMOSHith4, VL AZH#.
7 B3 oV 5 CMOSHiIH S5, AV, hZ%.
8 B4 oV 6 CMOS#ith6, LAV RS,
9 c4 IVcc6 Tl NE A, UVec e,
10 C3 IVcc5 TR IRERHAS, Ve hE %,
11 D4 IVcca T AEFE A4, UVechZH.
12 D3 GND H
13 D2 v Vccﬁ'j)\Eﬁ}j—E, +1.5V = VCC < 3.6V. EVCcﬁGNDZIETH%()l}IF%%EE%{ Ei\
cC BLE 4 IESDAR A, A Vo it InF 35 s 25
14 D1 IVce3 FI A NH A3, UVec e,
15 c2 IVec2 TR IEE A2, UVechZH%.
16 C1 IVeet TR IERMH AL, Ve hE%.
10 2N A




AR [E P45 e s

SIHNEEE (%)
MAX13002E/MAX13005E
518 &% Tha
TSSOP ucsP
1 B1 Vi1 Tl ARAMRmA L, DIV, hS%.
2 B2 VL2 TFREIEEMR A2, DIV NS %,
3 Al VL3 TR MRAS, UVLhS .
4 A2 VL BB, +0.9V = VL = Voo 7V AIGND 2 [A]420. 1 pF 32 H L2
5 A3 EN ﬁﬁ’éiﬁ)\o FENEAML, MOVl ROV IV BIVI6H A=A, ENEE (V)
B 1IE TAE .
6 A4 VL4 TR AN A4, DIV, hE%,
7 B3 VL5 TR MR AG, LIV, hE%,
8 B4 VL6 TR AR AS, DV hS%,
9 c4 OVceh CMOSH#itti6, PIVec hZ %,
10 C3 OVceh CMOSHith5, PhVec s .
11 D4 OVcc4 CMOSHith4, UVechE%.
12 D3 GND i
13 D2 Voo ;fﬂcgﬁ/\riag, +L5V = Ve = 3.6V. EVCC%E?GNDZI‘ETH%OJpF%E%%%F@ LT
B 52 4= I ESDAR Y, JUHE Voot |pF 25 L2
14 D1 OVge3 CMOSHi 2, UVechE%.
15 c2 OVge2 CMOSHiH 3, PUVechZ%.
16 C1 Oveet CMOS#iHi 1, PAVec iz % .

MAXIMN
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MAX13000E-MAX13005E

A FE [R5 as

izt ki /At 7
oV,
90%
Vi Al MAXIVI o Ve
MAX13000E
Tl T .
- - tRISE/FALL
—(|/0y-veo|a—
1/0V|_ 1/QVee OVeo
SOURCE _T_ e |
Rs T Ciovee
L L
= —»
UNUSED 1/0s ARE GROUNDED. tRISE/FALL < 3ns (MAX13003E/MAX13004E/MAX13005E)
trISE/FALL < 80ns (MAX13000E/MAX13001E/MAX13002E)
Kl la. 3Kz)1/0Vy E 1b. FKsh1/OV) B /7 E
i MAXIMN Ve Vovee_
MAX13000E
L BN L
170V
0 1/0Vee
170V ®
CiovL % Rs
= 1L
SOURCE
= RISE/FALL < 3ns (MAX13003E/MAX13004E/MAX13005E)
UNUSED 1/0s ARE GROUNDED. RISE/FALL < 80ns (MAX13000E/MAX13001E/MAX13002E)
B 2a. Kz)1/OV e F2b. HESh/OV ol E

12
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AR [E P45 e s

i /T 7 [E] (4E)

> VL
AXIVI N R—
N MAX13000F 0
SOURCE — 1
/S
_,_I_ VL
1oV, V(lVCC
+ 1 O 0
— [y ICI/ovcc e Ve
= = 7 Veo/2
/OVee, ———— e 0
ViL
MAXI - t"EN-yC o
N MAX13000F EN 0
SOURCE
B 110V, Vi
L o
110V, Ve .
—— lCI/O\/CC VOVCC, ﬁ """"""""""""" Vee
- I Veg/2
p— p— \ 0

ten-vee IS WHICH EVER IS LARGER BETWEEN t'en-vec AND t'En-vee.

3. ENfEEEIE, 1OV FI/OV ool fE5 LR

ViL
MAXI N <ty
ey MAX130006 — 0
Vee
1/0Vee
I/OVee e e 0
gn S
Vee 170V Vi/2
L - 0
Vi
EN -1 EN-VLB]
ZNAXIM | 0
A e MAX13000E
SOURCE VoV Vee
ce_
() S | 0
ovL_ l/OVee N\ TTTTT i
Cove l 1OV L2 .
= = ten-vL IS WHICH EVER IS LARGER BETWEEN t'g-yi AND t"en-yL.

4. ENfERE)T , IOV B IOV BYfE 5 R

MAXIMN 13
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MAX1 3000E— MAX13005E

AR [ P45 e as

£ B
MAX13000E-MAX13005E iZ # B3 V- 46 85 4 Z HLE RGN
ByE L i iR L R IR ThBE . AMERIEHEE (Vo MV
WEBSEM ) ZEE . VoM EEE S ERTE
1 Voo M4 Jm BB A S, RZIRK.
MAX13000E/MAX13003E J2 W [t HL 45 o g%, LR FEAT
BFBIEE& B (VL < Veo) B fiEm-F, m
765 DIRECTION % A 45 %1 . MAX13001E/MAX13002E/
MAX13004E/MAX13005E 24 B[] HE e 4, AT 70 5508 2
B —A W (VL — VeeEi Vee — V) #4780 BT 5%
#. MAX13001E/MAX13002E/MAX13004E/MAX13005E £
[ e B 2 ) i A\ AT 5 CMOS AT ik (OD) fir i #%2 . %
BTHEZEL, B WEWEE MG A K ZR TR
MAX13000E-MAX13005E (1) Vi, A 432 +0.9V £ +3.6V [ HL
IE, PSRN Vee il #2+1.5V E3.6VIYHEE, EFiE
% H ASIC/PLD 5 i He R 45 2 8] (4 B 1% i -
MAX13000E-MAX13005E BA /N F4pA K Ve #i S HLE
Wi, JCUTIE VA B R AR T 2pA . MAX13000E-
MAXI13005E i 8 Ve il A9 /O 32 (it +15kV ESDAR I, 24i%
AN S, TR LR AR, ESDIRIPFF & AR
HFRHE (HBM). MAX13000E/MAX13001E/MAX13002E f#
1E TAF T 230kbps B Fd 3 % . MAX13003E/MAX13004E/
MAX13005E M AT fE Ve > +1.65V BN T, FIET/ET
20Mbps 19 B %

RR

R R IER TAE, J#MA +1.5V < Ve < +3.6VH
+0.9V < Vi, = Vee. EHERES, HBERIEVERRZ
¥ W (B MW Absolute Maximum Ratings), BIffi HiEL V| =
Vec ARSI, FHRAES, R VeehmFE 2 m vy
v R, SOVE VO e 4 B 07 U HE TmA B T AN 2 8
FBiE .

MAX13000E-MAX13005E # ¥ M T TAEFE Ve = VL &4
T, Ak, BMERE Vee, S BASHBAMBUE. A
TR IEAETON O MR EA R EG, VL MR 10
Ui 11 W6 25045 BR e e FRL -«

14

MAX13000E-MAX13005E f K () £ 3 R AR FAE B T g
TR A (VEW AT TIEFFPE) . Wahat i Bt AT
YEFREYE R (7 W Timing Characteristics 3%) .

HimRLIE
MAX13001E/MAX13002E/MAX13004E/MAX13005E ity it A
G e Dyl 7 ST U B S T BE V. 24 B A T U A K 0
FRIF, MAX13001E/MAX13002E/MAX13004E/MAX13005E
TAEER B, MIFRH% (OD) Mlia CMOS iUl # {5 5
JECEERE, 15 CMOS I OD il #5 B A b i i) 1R B
B 6 o P . 2 DL A S B B R 5y . AR IE R
TAE, EHrRBHBEEAZRT 15kQ, 1M H TR E#
FER AL AL BE N

BN EK

MAX13000E-MAX13005E 4 4 Fh AN [R () A FB4E 0, 4 BliR
BERFE B TAEREE, DL K& CMOS 2 CMOS 0D 2 CMOS
B,

20Mbps CMOS Z CMOS i [aj % # 28
(MAX13003E)
MAX13003E 2% ] — Fl B 25 fioh 2 fin ol 28 4y 1 4548 (I15).
RETIHEGEE AL T =8, YIEM -
% At (IOVL B I/OV ) A& AEBRASES,  BRRS fil % fai th
%, FEE—AERkeR, XUOO ERERARTROE. |
FH W TR, 241/0 0 & A4 B 3 5 8 b s BT
f14 Bk A HT 1/OV e FT/OVY S 1 B s &5 it 9k 45 24
fil k. 31X 2 S 30— FP 4 LI B 1A IE TR IR B B 4 2R 14 A
im;%—'ﬁ ARad, XA FF I K sh {55 H T Bk AE
W, HKBIMAX13003E fif ALY S #8 2 — M HLERY
iR A R (oyr). FEWKZIMAXI3003E B % AR,
AR R RE R Z R T X AW . 8T R IER
K AT E 19 20Mbps £ 8 3K 26, SRR 2h #5040 2 LR
EJL
louT = 1.67 x 108 x V x (CIN + Cp)

MAXIMN




AR [E P45 e s

W

< Vee

p

ONE-SHOT

_|

1/0vVL >

INVERTER 1

INVERTER 2

5k

< 1/0Vge

N

ONE-SHOT

_|

%
-

P
ONE-SHOT

INVERTER 4

N
ONE-SHOT

INVERTER 3

[]5. 20Mbps CMOS F CMOS XX ) %% #a 55 45 17

Hep, CpRELMFARE, VERImHBIFERE (VL
8 Vee), CinER3him N ARE (VL MICy = 10pF,
Vee MICy = 20pF).

20Mbps OD ZECMOS & [a 351 58
(MAX13004E/MAX13005E )
MAX13004E/MAX13005E 45 #4) 5 X 1m] CMOS £ CMOS ¥
o g8 FEA — B, ME— [ DX B0 AE T UK 3h 0 09 LS A B
(inverter 4), 1% FH #5% AE % 15 I JT U A% i 4 09 2K 3l B
(ILIE6).
RIEIEH TAE, FF WA 4 5 0K 3h 0 B PR 2 () 75 7 4
— A bR R PE A PE A AN RE KT 15kQ.
230kbps CMOS Z CMOS X [a4:# 75
(MAX13000E)
MAX13000E [ 25 #4845 1 SRS 25 M & o 33 % 4y o 2%,
(R 3% a1 A 7 B0 B 230kbps DL Y A B s & (WL 7).
ARIEIE R TAE, WRahasab U e LU &0 mKHHE
PU1kQ, /N T ImA.

MAXIMN

230kbps OD ZECMOS H[m#%# 28
(MAX13001E/MAX13002E )

MAX13001E/MAX13002E 454455 230kbps CMOS £ CMOS
) i e g AR AL, DX BN AR T8 RE 9% 3 B 9K 3h il I Ui
e B AR BhEe 1, I — SRRSO g (L
K Q).
hTIEE AR, Tt S R B e R 2 )
A EHrEBH . b B BELAE S RE R T 15K Q.
FIOZE H T bk &% b 25 g 11 L 50 i A P BB A A Pl 8 1
i) ES

i EgEHEC (EN)
MAXI13000E-MAX13005E EA& itk A (EN). KBIEN Ny
AT 13 & MAX13000E-MAX13005SEf /O A =75, 1E
W TAEMEKENEN N & (V).

+15kV ESD{R#A

A Maxim FAUAS F — 4, ZRIG R A 5 1A
ESDARAP 45, DG 70 2B M A 1o A v 10 e Pl P AR
#lF . /OVec &k EIREA B A LI AR 471 . Maxim T
RV 4 B4 Sk ) ESD 2 4745 A4 ] 52 41t ik =15k V Y ESD

PP X FPESD A 4745 4 n] AEAT (IR 2SR AR 32 R ESD i -

15
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MAX13000E-MAX13005E

A FE [R5 as

20Mbps OPEN-DRAIN-T0-CMOS UNIDIRECTIONAL LEVEL TRANSLATOR

Voo > 3 < ViNee
P J
ONE-SHOT
w1
IVee/IVL > < 0V/0Vge
INVERTER 2
OPEN-DRAIN INVERTER 1 N | CMOS-
COMPATIBLE INPUT ONE-SHOT | COMPATIBLE INPUT

P
ONE-SHOT

1

INVERTER 3

5kQ

75k

N
ONE-SHOT

6. 20Mbps OD % CMOS # [ #1155 25 4

230kbps Bidirectional CMOS-T0-CMOS Level Translator

Wl > < Vee

5kQ

170V >

< I/0Vee

L J

INVERTER 1 INVERTER 2

5kQ

INVERTER 4 INVERTER 3

[&]7. 230kbps CMOS % CMOS W i % e #5441
16 MAXIMN




AR [E P45 e s

230kbps OPEN-DRAIN-TO-CMOS UNIDIRECTIONAL LEVEL TRANSLATOR

VeeM D 4 < ViNce
5kQ
Vo, > <] 0vi/0vee
OPEN-DRAIN INVERTER 1 INVERTER 2 CMOS-
COMPATIBLE INPUT COMPATIBLE INPUT

INVERTER 3

8. 230kbps OD % CMOS # [f] #1145 45 4

IIN

Rint = Ring = 5kQ FOR CMOS-T0-CMOS TRANSLATORS
Rint = 75kQ FOR OD-TO-CMOS TRANSLATORS

A
VTH_IN/ Rint :
0 ; :
: ViN
y
________________________ B ng
(Vs- VTH—EN':I; WHERE, Vs = Vg OR Vi

9. MATINEE ViNHIAETE

MAXIMN

EWIE. Z&mB Ll &ird . ESDifdid)s,
Maxim # {F fRFFIE W TAE A2 BUE, 105 535 /Y7 dh
ESD frdpr EA Z RO R 7 % . MAX13000E-MAXI13005E
MOV o2k R Fl =15k V 1 A ARAE R 770

ESD it £

ESDYEREIKH T i 2 & . ol SR 2, %5 Maxim

SRR, ZWAE R T IR E L W Ty e A
R

A ER

P10 R AMRBERL, (& 1145 T 24 € il i R BE e LIS 7
AR . ZHA A — 4 100pF YA, #ITH 2
ESDH#RELE, )5, 2 — > 1.5kQHM, il fy i
GRUE:N G

17
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MAX13000E-MAX13005E

AR [ P45 e as

Rg IMQ Rp 15002

CHARGE-CURRENT-
LIMIT RESISTOR

DISCHARGE
RESISTANCE

HIGH- >
DEVICE
VOLTAGE Cs —L— STORAGE UNDER

DC 100pF —T— CAPACITOR
SOURCE —[ »| TEST

10, AMRESD i 5 24

!

T Ip 188"? | PEAK-TO-PEAK RINGING
% _+_ (NOT DRAWN TO SCALE)
AMPERES ;
36.8%
10% |-
0l
0 t TIME—»>
<> — i —>
CURRENT WAVEFORM

BI1L AR i 5

IEC 61000-4-2%5/# ESD 1R #F

[EC 61000-4-2 ¥R fEH € T HLF RE R ESDI % J1. 1EC
61000-4-2 B 5 , 5% Fi 150pEF B 25 1 3302 FEL FE %ot it
e . MAX13000E-MAX13005E i Ve MIT/0 3 1 1
JEIEC 61000-4-2F5iE (8KVEEMUCE, +10kVABRILHL) .

IEC 61000-4-2 88 H A7 H HBM B & 114 JifC HH U (i P U 1 5
FRTRER, DR SR AL Y e I L BELATT SR A FEL A

B AEE

BIFIR#
N FEAR SC P AR A O MRS, {1 0. 1 A9 g e L 20K
VLRIV 553 23 8 THifR 522 9 +15kV ESDARIP,
TR A IpFRE B Vec B . Fra AN R Al REFEIT R
U5 E

18

Re Rp
50Q TO 100Q

CHARGE-CURRENT- DISCHARGE
LIMIT RESISTOR RESISTANCE
HIGH- » DEVICE
VOLTAGE Cs STORAGE UNDER
DC 150pF CAPACITOR | TEST
SOURCE
[ 12, IEC 61000-4-2 12 f % HL I iz 7E
FFUCSPF#ERIZE

KT UCSP 2 19 — i A 5 8 S Bl A A =3 T i ) =%
J&, W2 Maxim B2 d i .

UCSP AT 14

fn i PR (UCSP) & — ek ERIE A, Sl ARER
oAty 7 IR A GERYAUBR T SRR . UCSPRY
AREESHAPRARTZE . AR DR 6 3055 %
IS . P25 8 FHUCSP PR, 5474w A ix JL A
TG AR 7 i 0 S 1) A P R R TR RE 1 5 e S
TAHERAZR, FOAX FERRTRALESTZ.

BB B 7 4 fE 2 UCSP £ 3¢ 7 22 o i 25 JE A — > [ i
UCSPIEs Jr it 7 42 B4 3 16 L RO ER AR £, AR
ARG ERE T R ETEA . W5 SRR $R Ak 1 B ) 52 1%
PUH. R SE B B I8 . A 5 Maxim A9 5T 8 AR
T A KR A, 12 F UCSPR 2L (W7

Maxim %Y : www.maxim-ic.com.cn 3 F).

MAXIMN
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THEEHEE
Vi Vee
EN
WMAXI
MAX13000E-MAX13005E
I/ov1 1/0Vecl
<
1/0V 2 1/0Vgc2
1/0V3 1/0Vge3
<
1/0V 4 1/0Vecd
1/0V15 1/0Vccd
1/0V 6 1/QVgch
GND
=
MAXI/V 19
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MAX13000E-MAX13005E

A FE [R5 as

H 7T (EFE &
+0.9v +2.8V
L—(l 0—_|
0.1uF :I: :I: TuF
+0.9V Vi Vee +2.8V
SYSTEM UM SYSTEM
NTROLLER
CONTROLLER | | 0 MAXT3001E
DATAT oV 1 MAX13004E Vg1 . DATAT
DATA2 oV 2 (i DATA2
DATA3 oV 3 Vec 3 DATA3
DATA4 oV, 4 NVge_4 DATA4
DATAS oV 5 IVee 5 DATAS
DATA6 ov_6 Vee_6 DATA6
GND
+0.9v +2.8V
L—(l 0—_|
0.1uF :I: :I:mF
+0.9v ViL Ve +2.8V
SYSTEM NI SYSTEM
CONTROLLER VAX13002F
"""" TTTT77 . maxssoose
DATAT |—@ IV 1 Ve 1 DATAT
DATA2 IV 2 0Vge 2 DATA2
DATA3 V3 0Vge 3 DATA3
DATA4 V_4 Vg4 DATA4
DATAS VL5 0Vge 5 DATAS
DATAG VL6 0Vcc_6 DATAG
GND

20
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AR [E P45 e s

BT FREH (4)

+0.9v +2.8V
) [
0.1uF IP ’_—LI 1uF
+0.9 i Vee +2.8V
SYSTEM NI SYSTEM
CONTROLLER MAX13000F
"""" EN  MAX13003F
DATA1 1/0Vi_1 1/0Vge_1 DATA1
DATA2 10V _2 1/0Vee_2 DATA2
DATA3 1/0VL_3 1/0Vec_3 DATA3
DATA4 I/0V_4 1/0Vge_4 DATA4
DATAS 1/0VL_5 1/0Vce_5 DATAS
DATA6 /0VL_6 1/0Vec_6 DATAG
GND
by ik
DATA NUMBER OF NUMBER OF NUMBER OF
PART RATE BIDIRECTIONAL VL— Vce Vece — VL C;?lﬁ::isl:-::'?lgN
(bps) TRANSLATORS TRANSLATORS TRANSLATORS
MAX13000E 230k 6 — — CMOS-to-CMOS
MAX13001E 230k — — 6 OD-to-CMOS
MAX13002E 230k — 6 — OD-to-CMOS
MAX13003E 20M 6 — — CMOS-to-CMOS
MAX13004E 20M — — 6 OD-to-CMOS
MAX13005E 20M — 6 — OD-to-CMOS

MAXIMN

21
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MAX13000E-MAX13005E

A FE [R5 as

SIHIECE (%)

BOTTOM VIEW
MAX13001E/MAX13004E MAX13002E/MAX13005E
Vge3 Vee GND Veed 0Vee3 Vee GND 0Vecd
ol O O O O ol O O O O
IVggl Vg2 Ve Vgcb 0Veel 0Vge2 0Veeh 0Vgcb
c] O O O O | ¢ O O O O
oVt ov2 0Vi5 0V 6 V1 \¥ V|5 IV 6
sl O O O O |« O O O O
ov3 Vi EN ovi 4 V3 Vi EN Vi 4
R O O O O | = R O O O O
1 2 3 4 1 2 3 4
4 X4 UCSP 4 X4 UCSP
TOP VIEW
7oVt E%E 1/QV¢get oVt E+E Vel V1 E‘_l>_
Vov2 |Z4|__l><5_|—£| VOVge2 ovi2 [2 —<—15] wee2 v [2 —]>—
vovi3 [3 | 4|__l><5_|— 14] vovee3 ovi3 [3 |—<—14] wees w3 [3 —>—

VL E MAXIMN

MAX13000E
n [5| MAX13003
vovi [6 |

vovis [7]
vovi6 [8 |

5l

TSSOP

1] vec
12] 6o EN
[11] ovece
[10] 1/0Vees
9 ] 1ovees

Vi E MAXAVI

MAX13001E
5 | MAX13004E

ovi4 [ 6 F—<—
ovs [7 —<FH—
ovis [8 —<J—

[13] vec

[12] e
[11] Voo4
[10] g5
9 ] 1vecs

TSSOP

w ]
B
i [ 6
s [ 7]
s [ 8]

MAXIMN

MAX13002E
MAX13005E

_l>_

_l>_
_l>_

16] ovec
15] Ovoe2
[14] 0ve3
1] vec

12] e

1] oveed
10] ovees
9 ] ovees

TSSOP

22
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EWEL (£)

PART

TEMP RANGE

PIN-
PACKAGE

MAX13000EEBE-T*

-40°C to +85°C

16 UCSP-16
(4mm x 4mm)

MAX13001EEUE

-40°C to +85°C

16 TSSOP

MAX13001EEBE-T*

-40°C to +85°C

16 UCSP-16
(4mm x 4mm)

MAX13002EEUE

-40°C to +85°C

16 TSSOP

MAX13002EEBE-T*

-40°C to +85°C

16 UCSP-16
(4mm x 4mm)

MAX13003EEUE

-40°C to +85°C

16 TSSOP

MAX13003EEBE-T*

-40°C to +85°C

16 UCSP-16
(4mm x 4mm)

MAX13004EEUE

-40°C to +85°C

16 TSSOP

MAX13004EEBE-T*

-40°C to +85°C

16 UCSP-16
(4mm x 4mm)

MAX13005EEUE

-40°C to +85°C

16 TSSOP

MAX13005EEBE-T*

-40°C to +85°C

16 UCSP-16
(4mm x 4mm)

CRAE iy —— RN SRS

MAXIMN

AR [E P45 e s

PROCESS: BiCMOS

BhHEE
23
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MAX13000E-MAX13005E

AR [E R 45 e as

2t f=
i#z‘z Fll%
R FORME (1) R B TR AR Bl RS , WnRR Al i 34N B, 75 % 10 www.maxim-ic.com.cn/packages. )
2]
o
321 Llél
g, COMMON DIMENSIONS £
% [ MILLIMETERS NCHES S
A MIN. | MAX. | MIN. | MAX. :
G} Al — | 10 043 &
A | 00s 0.15 .002 006 7
H %] 085 | 095 | 033 | .037 =
b | 015 | 030 | .007 | 018
| 019 | 025 | 007 | .00
< | 005 | 020 | .004 | .008
| 005 | 014 | 004 | .006
D [SEE VARIATIONS [SEE VARIATIONS
BOTTON VIEW
I0P VIEW E| 430 | 450 | 169 | 177
e 0.65 BSC 026 BSC
H| 625 | 655 | 246 | 258
5 SEE DETAIL A —\ ¢ L | oso | o70 | .020 | .028
/ fe N\ C N |SEE_VARIATIONS [SEE_VARIATIONS
EETEE e | Liriererts
mlnls L=
\_Q o.10lc 525 ~d- ]
D | A \_SEATING 54‘
PLANE
SIDE VIEW END_VIEW JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
o MIN. | MAX. | MIN. [ MAX.
—'II ol AE-1_ |14 D | 490 | 510 | 193 | .20l
AB 16]D] 4% | st [ 193 | .20
WITH PLATINC‘\ AC 20 D | 640 | 660 | .252 | .260
1 | AD 24| D | 770 | 790 | 303 | .3l
P a ¢ AE 28| D | 960 | 980 | 378 | .386
BASE METAL —{_ " |
DETAIL A& LEAD TIP DETAIL
NOTES:
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm PER SIDE
3. CONTROLLING DIMENSION' MILLIMETER
4 MEETS JEDEC DUTLINE MO-153. SEE JEDEC VARIATIONS TABLE
. N’ REFERS TO NUMBER OF LEADS DALLAS -
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE. THIS TOLERANCE @ LT K
ZONE IS DEFINED BY TWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE, sed / /i I/ VI
DATUM [-C-]; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-] IN THE e
DIRECTION INDICATED PACKAGE OUTLINE, TSSOP 4.40mm BODY
APFROVAL DOCUMENT CONTROL NO. REV. 1
~DRAWING NOT TO SCALE- 21-0066 G |

24 MAXIMN




AR [E P45 e as

FHEEL ()

(AR BUE FORME (1) S B TR AR Bl LG , 7R fil i 338 4MI(E 2., 15 1 www.maxim-ic.com.cn/packages. )

- E |
7%

PIN1 __ o /%X XXX

MARK AREA XXX

XXXX
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COMMON VARIABLE &
DIMENSIONS PKG. DIMENSIONS | DEPOPULATED >
a | 0.62+005-008 | |CODE > £ | SOLDER BALLS 3
at | 0.29t0.02 Bi6-1 | 2.02£0.05 | 2.020.05 | NONE
a2 | 0.33 REF. B6-2 | 2.020.05 | 2020.05 | B3, C3
b | #0.35£003 B16-3 | 2,020.05 | 2020.05 | B3, C2
D1 | 150 BASIC Bl6-4 | 202005 | 202005 | B2, C3
Et | 150 BASIC B16-5 | 2.02+0,05 | 2024005 | B2, B3, C2, C3
e | 050 BASIC BI6-6 | 2.020.05 | 2.020.05 | C3
sD | 0.25 BASIC
SE | 0.25 BASIC
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. PRODUCT MARKING: NUMBER OF CHARACTERS

AND LINES VARY PER PRODUCT.

SIDE VIEW

[DRALLAS SVl AIXI/VI

PROPRIETARY INFIRATION
I

PACKAGE OUTLINE, 4x4 UCSP
APPROVAL DOCOMENT CONTROL NG

21-0101

WA

MAXIM L= B4k

1k 8328154 HREI4%A5 100083
% EEE: 8008100310

BiE: 010-62115199

fE&E: 010-6211 5299

Meaxim A3 Maxim ™ g S 1 o] HLER (3 T 07 5,

WAL EFITFR] . Maxim (R B CE (LTI S (TR B AT $e 1620 i P RIAL RS 1Y AR

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 25

© 2005 Maxim Integrated Products

Printed USA

MAXIM ZE Maxim Integrated Products, Inc. B W45 .

F500€ LXVIW—3000€ L XYV



