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Features

e Single supply voltage translator at
1.8V,25V,33Vand 5.0V

Operate from 1.8V to 5.5V
+25mA Output Drive

Low Power Current: lcc=10pA (Max.)
ESD Protection Exceeds JESD 22
-2000-V Human-Body Model (A114-A)
-200-V Machine Model (A115-A)
-1000-V Charged-Device Model (C101)

TP74LV1T86 Series

2-input single supply translating EXCLUSIVE-OR gate

Applications

AV Receiver

General Description

The is a single, level translating 2-input
Exclusive-OR gate . The low threshold
inputs support 1.8 V input logic at VCC =
3.3 V and can be used in 1.8 Vto 3.3V 1

Audio Dock:Portable

Blu-ray Player and Home Theater
Embedded PC

Personal Digital Assistant(PDA)
Power:Telecom/Server AC/DC Supply:Single
Controller:Analog and Digital
e Solid State Drive(SSD):Client and Enterprise
e Wireless Headset,Keyboard,and Mouse

Logic Diagram

o

level up translation.In addition, the 5 V A

tolerant input pins enable

translation (3.3 V to 2.5 V output atVCC =

2.5V).

| )

level down 2

1/

Ordering Information

ORDER NUMBER

PACKAGE DESCRIPTION

PACKAGE OPTION

TP74LV1T86S5 SOT23-5 Tape and Reel,3000
TP74LV1T86C5 SOT353 Tape and Reel,3000
Pin Configuratio Function Table
Input Output
ALT] 1 5[ 1] Vec A B Y
L L L
B[} ] H H
H L H
GND []] 3 4Ty
H H L

S0OT23-5/S0T353

Notes: H = HIGH voltage level; L = LOW voltage level.
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TP74LV1T86 Series

2-input single supply translating EXCLUSIVE-OR gate

Absolute Maximum Ratings

Symbol Parameter Conditions Min Max Unit
Vee supply voltage -0.5 +7.0 V
Vi input voltage -0.5 +7.0 V
output HIGH or LOW state -0.5 Vece + 0.5 V
Vo output voltage
output in power-off state -0.5 4.6 V
lik input clamping current Vi<0V -20 -- mA
lok output clamping current Vo <0VorVo >Vce -- 120 mA
lo output current Vo =0V to Vce - 25 mA
lce supply current - 50 mA
IeND ground current -50 - mA
Tstg storage temperature -65 +150 °C
Ptot total power dissipation Tamb = -40 °C to +125 °C -- 250 mwW
Notes:

1. Absolute maximum ratings are those values beyond which the device could be permanently
damaged.Absolute maximum ratings are stress ratings only and functional device operation is not

implied.

2.The input and output voltage ratings may be exceeded if the input and output current ratings are

observed.

Recommended Operating Conditions

Symbol Parameter Conditions Min | Typ | Max | Unit
Vce supply voltage 1.6 5.0 5.5 \%
Vi input voltage 0 -- 5.5 \%
Vo output voltage output HIGH or LOW state 0 -- Ve \
Tamb ambient temperature -40 +25 | +125 °C
input transition rise and fall
AVAV ate Vece=1.8Vto 5.0V - -- 20 ns/\V
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STATIC CHARACTERISTICS (T.=25°C, unless otherwise specified)

25°C |40 °C to +85 °C-40 °C to +125 °C
Symbol | Parameter Conditions Unit
Min | Max Min |Max Min Max
Vec=165Vt0 1.8V | 094 | -- 1.0 I 1.0 - V
Vec =20V 099 | - | 103 | - | 103 - v
GHeve| | Vee=225V1025V [1435] ~ | 118 | ~ | 1.18 - v
Y - ) T"e Vec =275V 121 | ~ | 123 | = | 123 - Vv
IH Pu Ve =30Vt033V | 135 | —~ | 137 | - | 137 ~ v
voltage
Vec =36V 147 | - | 148 | - | 148 - v
Vec=45Vto50V | 202 | - | 203 | - | 203 - v
Vec =55V 210 | - | 211 ~ | 2m - v
L OWlevel | Vee=165Vi020V — loss| - Joss — 055 | V
Y . 'ft"e Vec=225Vt0275V | -~ |075| - |0.71 - 071 | V
IL Volfa . Vec=3.0Vto 3.6V — loso| - Joes — 065 | V
g Vec =45V 1055V — loso| -~ Joso — 080 | V
V=V or Vi;
Vec =165V 1t05.5 Vee - y Ve - 3 Ve - B Vv
V: lo = -20 pA 0.1 0.1 0.1
Vec=1.65V: I = -2 128 | - 1.21 - 1.21 - V
mA
Vee=18Vilo=-2\ o | _ | 145 | - | 145 - Vv
mA
Voo =2.3V; lo =23 20 | - | 20 | = | 20 ~ | v
mA
Vec=23V:lo=-3mA | 20 | - | 193 | = | 1.93 - v
HIGH-level |, =25Vv:lo=-3mA | 225 | — | 215 | - | 215 - Vv
VoH output
voltage Noc=30Vilo=-3mA | 278 | - 2.7 ~ 2.7 - v
Vee =3.0Vilo=-5.5 26 | -~ | 249 | - | 249 ~ | v
mA
Vee =33V lo=-55 20 | - )8 ~ )8 j v
mA
Vee=45Vilo=-4 1 o | | 41 | = | 44 - v
mA
Vec =45 V: o = -
cc=45Vilo=-8 | | - 3.95 ~ | 3.95 - v
mA
VoosSOVlo=-8 1 4o | | a5 | — | 45 | - | v
mA
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TP74LV1T86 Series

2-input single supply translating EXCLUSIVE-OR gate

STATIC CHARACTERISTICS (cont.)

25°C -40 °C to +85°C -40°C to +125°C
Symbol | Parameter Conditions Unit
Min | Max Min | Max Min Max
Vi=ViorVyi
Vee=165V105.5
-- N -- A - 1 \
V; lo =20 pA 0 y 0
Vec=165V;lo=2mA| -- 0.2 -- 0.25 - 0.25 \
Vee =23V, l0=2.3
L K - A - A Vv
LOW-level mA 0 0.15 0-15
VoL | output Vec=23V:lo=3mAl - |015| - 0.2 ~ 02 | V
voltage
Vee=3.0V;lo=3mA| -- 0.1 -- 0.15 - 0.15 \
Vee=3.0Vilo=551 192 | - Joz2s2| - |o0252]| v
mA
Vec =45V, lo=4 mA| -- 0.15 - 0.2 - 0.2 V
Vece=45V; lo=8mA| -- 0.3 -- 0.35 - 0.35
input Vi = Vcc or GND;
l leakage |Vcc=0V1tob.5 - | 201 -- 11 - 11 MA
current \)
SuDDI Vi=Vccor GND; lo=0A;
Icc PPY  IVee=18V.25V33V, | — | 1 - 10 - 10 | pA
current
50V
per input pin; Vcc = 1.8
V:Vi=03Vor11YV,
' IO_OET ! ~ 10| - 10 ~ |10 uA
o 0= ;
feditional other pins at Vcc or GND
Alcc supply , X
8rred] per input pin; Vec = 5.5
V:Vi=03Vor34V, 3 135 3 15 B 15 mA
lo=0A;
other pins at Vcc or GND
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TP74LV1T86 Series

2-input single supply translating EXCLUSIVE-OR gate

DYNAMIC CHARACTERISTICS (Ta=25°C, unless otherwise specified)

-40 °C to -40°Cto
25°C ! ;
Symbol |Parameter Conditions +85 °C +125°C Unit
Min | TypMax | Min | Max | Min Max
A,BtoY, see
Vec=1.8V; CL=15pF| -- 7.311.7 - 13.3 -- 14.3 ns
Vec=1.8V; CL=30pF| -- 841129 - 14.7 -- 15.8 ns
Vec=25V;CL=15pF| -- 51|7.7 -- 8.8 -- 9.5 ns
ropagati
tog | oPad Voc=2.5V;CL=30pF ~ | 58/86 | — | 98 | - [106 | ns
on delay
Vec=3.3V;CL=15pF| -- 4.2\6.2 - 7.0 -- 7.6 ns
Vee=3.3V; CL=30pF -- 48(6.9 - 7.8 -- 8.4 ns
Vee=5.0V; CL=15pF| -- 34|46 - 5.1 -- 54 ns
Vee =5.0V; CL=30pF -- 3.9|5.1 - 5.8 -- 6.1 ns
input _ . _
Ci |capacitan | VT VO G\TD’ Vee=33 | 45 10| - | 10 ~ | 10 | pF
ce
output Vo =Vcc or GND; Ve = 3.3
Co |capacitan °" "R v A~ - 2.5 - - - - pF
ce
per buffer; Vi = GND to
Vce;CL =30 pF; f= 10 MHz
power
dissipatio Vec=1.8V ~ | 42| - | - - - - pF
Cpp n Vec = 2.5V ~ | 56 - | - - - ~ | pF
capacitan
ce Vee =33V — | 74 - | - - - - pF
Vee = 5.0V ~ |15 - | - - - ~ | pF

[1]tpd is the same as tPLH and tPHL.
[2]CPD is used to determine the dynamic power dissipation (PD in yW). PD = CPD x VCC 2 x fi x N +
> (CL x VCC 2 x fo) where:
fi = input frequency in MHz; fo = output frequency in MHz;
CL = output load capacitance in pF; VCC = supply voltage in V;
N = number of inputs switching;

> (CL x VCC 2 x fo) = sum of the outputs.
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LVXT Up and Down Translation Example

3.3-V vVcc - Inputs from 1.8 Vand 2.5V
5.0-V Vcc - Inputs from 2.5V and 3.3V

VIH=20V Vec=50V
VIL=08V
50V
33V N LV1Txx Logic 7N ooV
System l/ 4 y

VIH=0.99V Vee=18V
VIL=0.5V

50V,33V

25V,1.8V —— I\ . 1.8V
1.5V, 12V [—— / LVATxx Logic ::> System

System

Test data
Supply
Input Load VEXT

voltage
Vce Vi At/AV | fmax Cu RL  |tpLH, tPHL |tPzH, tPHZ | tPzL, tPLZ
18V Vee |£1.0ns/V |15 MHz| 15 pF, 30 pF | 1MQ | GND GND Vee
2.5V Ve |£1.0ns/V [25 MHz| 15 pF, 30 pF | 1MQ | GND GND Vee
3.3V 3V |<1.0ns\V |50 MHz| 15 pF, 30 pF | 1MQ | GND GND Vee
50V 3V |=1.0ns/V |50 MHz| 15 pF, 30 pF | 1MQ GND GND Vce
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TP74LV1T86 Series

TEST CIRCUIT AND WAVEFORMS

Vi———\ W
tive 0%
negpaulse Vu Y
oV 10 % 10 %
—= ff L tr
—t |"_ ty
Vi 90 % 90 %
positive VM Vm
pulse
0V 10 % 7 t
[ W -

Test circuit for measuring switching times

Definitions test circuit:

2-input single supply translating EXCLUSIVE-OR gate

VEXT

90 %
Vee
Vi Vo
-~ R DUT O
RT I
K10 %

RT = Termination resistance should be equal to output impedance Zo of the pulse generator;
CL = Load capacitance including jig and probe capacitance;

RL = Load resistance;

VEXT = External voltage for measuring switching times.

Vi
A, B input VM
GND ‘
—|  |—1pHL
VoH
Y output \\V M
VoL

+

-—tip H

The input A to output Y propagation delays

VOL and VOH are typical voltage output levels that occur with the output load.
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Package informantion (Unit: mm)
SOT23-5

2.90+0.10
1.90+0.10
- 7]
o
N
S
-+l
o
el
— N
illsls |
| | 0.40+0.05
0.95+0.05
=
Y
Yo

Mounting Pad Layout (unit: mm)
0.70

0.60
|
%\\

g S

TP74LV1T86 Series

2-input single supply translating EXCLUSIVE-OR gate
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0.15+0.05

il

0.45+0.10

lO

0+0.1

0.95 0.95

| ©

oo

0.06*0.04
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Package informantion (Unit: mm)
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0.10+0.05

1.25+0.10

0.06+0.04

-

SOT353
- 2.10%+0.10
1.30%+0.10
I [
o —
S
+l
o
™ °w
N g
o
A @
0.25+0.10
0.65+0.05
R “jq [
o
— +|
(9]
2
o
Mounting Pad Layout (unit: mm)
0.50
| | |
i /77 I S
A+
! | T ©
S 7] ©
| / 0
o ' | — 9
S R 77 R
() Wi Z
1.90
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