SN74LVC4245
OCTAL BUS TRANSCEIVER AND 3.3-V TO 5-V SHIFTER

WITH 3-STATE OUTPUTS
SCAS375C ~ MARCH 1984 — REVISED JANUARY 1997
® EPIC™ (Enhanced-Performance Implanted DB, DW, OR PW PACKAGE
CMOS) Submicron Process (TOP VIEW)

& 3.3-V to 5-V Bidirectional Level Shifter V) Veeall 1
® Package Options Include Plastic DIR[]2

24} Voeg (3.3 V)
23l Voeg (3.3 V)

Small-Outline (DW), Shrink Small-Outline Atllls OE

(DB), and Thin Shrink Smali-Outline (PW) A2ll4 21[1 B1
Packages A3lls 20Q] B2
Adlle 18]l B3

description Asfl7 18]] B4

This 8-bit (octal) noninverting bus transceiver
contains two separate supply rails; B port has
Voo, which is setat 3.3 V, and A port has Veca,
which is set at 5 V. This allows for translation from
a 3.3-V to a 5-V environment, and vice versa.

The SN74LVC4245 is designed for asynchronous communication between data buses. The device transmits
data from the A bus to the B bus or from the B bus to the A bus, depending on the logic level at the
direction-control (DIR) input. The output-enable (OE) input can be used to disable the device so the buses are

effectively isolated.
The SN74LVC4245 pinout allows the designer to switch to a normal all-3.3-V or all-5-V 20-pin '245 device
without board re-layout. The designer uses the datapaths for pins 2 through 11 and 14 through 23 of the
SN74LVC4245 to achieve the conventional '245 layout.
The SN74LVC4245 is characterized for operation from -40°C to 85°C.
FUNCTION TABLE
| _INPUTS | OPERATION
OE DR
L L B data to A bus
L H A data to B bus
H X Isolation

logic diagram (positive logic)
2 | ]
DIR D C
[ "]

\_V_.._./

To Seven Other Channels

22

EPIC is a trademark of Texas Instruments Inoograted.
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SN74LVC4245
OCTAL BUS TRANSCEIVER AND 3.3-V TO 5-V SHIFTER
WITH 3-STATE OUTPUTS

SCAS375C - MARCH 1994 — REVISED JANUARY 1987
—

absolute maximum ratings over operating free-air temperature range for Voca at 5 V (unless
otherwise noted)t

Supply vOIage range, VEGA -« cvvvrrrrenmini it i it s a e aaanan -0.5Vto 65V
Input voltage range, Vi {seeNote 1) ......... ... ... .o . i -05VtoVeca+ 05V
Output voltage range, Vo (seeNote 1) .......... ..., ~0.5VtoVpoca+0.5V
Input clamp current, ik (V| <O Or Vi >VGoGA) - v cmreer i e e e -50 mA
Output clamp current, lok (Vo <0 0rVo>VegA) - oo e +50 mA
Continuous output current, lo (Vo = 0t0 VECA) - vviviriiii e et 150 mA
Continuous current through each Voca OrGND ... e 1100 mA
Package thermal impedance, 64 (see Note 2): DBpackage ............cocienieniininnnn... 104°C/W

DWpackage ............coviiiiiiiiinnn., 81°C/W

PWpackage -........c.ccvievriinninninnnn... 120°C/W
Storage temperature range, Tggg -« «.--vvetentiie i e —65°C to 150°C

t 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 under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. This value is limited to 6 V maximum.

2. The package thermal impedance is calculated in accordance with EIA/JJEDEC Std JESDS1.

absolute maximum ratings over operating free-air temperature range for Vgcp at 3.3 V (unless
otherwise noted)t

Supply voltage range, VOER -« - ceverrneriiieiiriieninian, e, -05Vtod6V
Input voltage range, V) (see Note 3): Except /Oports ...........ooiiiiiiiiiinn it -05Vto46V
HOpOMS ... -0.5VtoVeeg +0.5V

Output voltage range, Vo (see Note 3) ..., ~0.5VtoVgecg+ 0.5V
Input clamp current, L (V] <0) oottt i i e i e e s =50 mA
Output clamp current, lok (VO <0 0r VO > VEEB) v v vvvreviriniiiiiiiiiie i iiceneanes 50 mA
Continuous output current, Ig (Vo =0t0VoeB) oo ivviii e +50 mA
Continuous current through Voo OrGND ... +100 mA
Package thermal impedance, 6 (see Note 2): DBpackage ..............ccoviiiivinnnnnn.. 104°C/W
DWopackage ........cocvvivniiiieeiannennnnn, 81°C/W

PWopackage .......coovvviiiiiiieninnennnn. 120°C/W

Storage temperature range, Tatg .. .ovvvereiiinr et —65°C to 150°C

1 Stresses beyond thoss 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 under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 2. The package thermal impedance is calculated in accordance with EIA/JJEDEC Std JESD51.

3. This value is limited to 4.6 V maximum.
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SN74LVC4245
OCTAL BUS TRANSCEIVER AND 3.3-V TO 5-V SHIFTER
WITH 3-STATE OUTPUTS

SCAS375C - MARCH 1994 ~- REVISED JANUARY 1997
e —

recommended operating conditions for Voca at 5 V (see Note 4)

MIN  MAX | UNIT
Vcca  Supply voltage 4.5 5.5 v
VIH High-level input voltage 2 \
ViL Low-fevel input voltage 0.8 v
Vi Input voltage 0 Vcca v
Vo Output voltage 0 veea] v
10H High-level output current 24 mA
loL Low-level output current 24| mA
AtYAv  Input transition rise or fall rate 0 10| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 4: Unused inputs must be held high or low to prevent them from floating.

recommended operating conditions for Vocp at 3.3 V (see Note 4)

MIN  MAX | UNIT
VocB  Supply voltage 27 3.6 v
VIH High-level input voltage VecB=27Vto36V 2 v
VIL Low-level input voltage Vocp=2.7Vto 36V 0.8 \
Vi Input voltage 0 Vces \
Vo Output voltage 0 VgceB v
loH  High-level output current Veep=27V Ll
vecep=3V -24
loL Low-level output current Vecp=27V 12 mA
Vece=3V 24
AVAv  Input transition rise or fall rate 0 10| ns/V
Ta Operating free-air temperature -40 85| °C

NOTE 4: Unused inputs must be heid high or low to prevent them from floating.
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SN74LVC4245

OCTAL BUS TRANSCEIVER AND 3.3-V TO 5-V SHIFTER

WITH 3-STATE OUTPUTS

SCAS375C - MARCH 1984 - REVISED JANUARY 1997

electrical characteristics over recommended operating free-air temperature range for Voca =5V

(unless otherwise noted) (see Note 5)

PARAMETER TEST CONDITIONS VGCA | MIN TYPT MAX| UNIT
45V 43
Vo 'OH = -100 A 55V | 53 v
IOH = -24 mA 45V 37
55V a7
45V 0.2
Vo loL =100 44 55V 02|
loL =24 mA 45V 0.55
55V 0.55
h Control inputs | Vi = VCGa or GND 55V 5| pA
loz¥ |AorBpots |Vg=Vgca or GND 55V pA
Icc V| = Vga or GND, lo=0 55V pA
Algch Oneinput at 3.4 V, Other inputs at Vgca or GND BA
(o] Control inputs | V| = Voca or GND 5V pF
Cio A or B ports Vo = Vooa or GND 5V pF

1 All typical values are measured at Vo = 3.3 V, Ta = 26°C.
% For IO ports, the parameter Iz includes the input leakage current.

§ This is the increase in supply current for each input that is at one of the spacified TTL voltage levels rather than 0 V or the corresponding Vci.

NOTE 5: Voop =27 V103.6 V

electrical characteristics over recommended operating free-air temperature range forVgocp =3.3 V

(unless otherwise noted) (see Note 6)

PARAMETER TEST CONDITIONS vVceB MIN TYPT MAX| UNIT
IOH = —100 pA 27Vi038V | Voo-02
27V 22
VOH IoH = —12mA 3v od v
IOH = -24 mA 3V 2
loL = 100 pA 27Vto36V 0.2
VoL loL = 12 mA 27V 0.4 v
IoL =24 mA 3V 0.55
Iy ] Controi inputs | v) = Veop or GND 3.6V 5] pA
loz¥ Vo = VeoB of GND 36V pA
lcc V| = Vocp or GND, lo=0 36V pA
alocs Oer npuls s s 0 7 GND 27V1038V A
Ci Control inputs | V) = Voop or GND 33V pF
Cio A or B ports Vo = Vcep of GND 33V pF

T All typical values are measured at Voo = 3.3 V, Ty = 25°C.
% For I/O ports, the parameter Igz includes the input leakage current.

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or the corresponding vee.

NOTEB:VCcA=5V 05V
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SN74LVC4245
OCTAL BUS TRANSCEIVER AND 3.3-V TO 5-V SHIFTER
WITH 3-STATE OUTPUTS

SCAS376C - MARCH 1904 — REVISED JANUARY 1867
PARAMETER MEASUREMENT INFORMATION FOR THE A PORT

0 2xVege
From Output 5000 $1 /" o Open TEsT v
Under Test GND
CL = 60 pF tPLHPHL Open
L= tpLZitpz) 2xVee
{see Noto &) I i tPHZIPZH GND
LOAD CIRCUIT
e
| | vVee
Input va X1.5V
oV . 3v
Outpu X1 S5V X1.s v
VOLTAGE WAVEFORMS Control | , ov
PULSE DURATION tzL b M- |
I
Output |_ | Lz "1 > Voo
Input Xus v X1 5V S1at2xVeg I VoL« 03V,
| ov (see Note B)
| | tp | | tPHZ -9 ﬁ_
tPLH —14—0: M tpHL Output 'PZH r_ I v
——— VoM Waveform 2 V_ _-_0 3_V OH
ouput  sonvee so%vccﬁ\ s1atGND  50%Vee A <°“ "
VoL (see Note B) -0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING

NOTES: A. Ci includes probe and jig capacitance.

. Waveform 1 [s for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output contro.

. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, ty < 2.5 ns, ty< 2.5 ns.

. The outputs are measured one at a time with one transition per measurement.

cCO @

Figure 1. Load Circuit and Voltage Waveforms
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SN74LVC4245
OCTAL BUS TRANSCEIVER AND 3.3-V TO 5-V SHIFTER
WITH 3-STATE OUTPUTS

SCAS375C ~ MARCH 1894 — REVISED JANUARY 1997
— ]

PARAMETER MEASUREMENT INFORMATION FOR THE B PORT

o7V
From Output s00Q §1 O Open TEST 81
Under Test GND
oL =50pF tPLHPHL Open
L= tpLZ/tpZL v
(see Nots A) I §00 2 tPRZPZH GND
LOAD CIRCUIT
e
| | 3v
Input X; v X1 BV
v
ov Output X1 5V 15V :
VOLTAGE WAVEFORMS Control | ov
PULSE DURATION tpzL “H — |
]
Output ! [ tPLz —.‘| |‘— 35V
3y Waveform 1 | 18V [ |
Input th v X1 SV S1at7v VoL +03V v
(see Note B) | oL
oy . | trHz M &
tPLH —ﬂ—.l I‘_H— tPHL Output PIH ¥ r— I
——— VOH Waveform 2 VOR-0.3V Vo
Output ;I‘ 1.5V q‘ﬂav $1atGND ;’!‘-5" :\OH
VoL (see Note B) -0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING

NOTES: A. Cg includes probe and jig capacitance.

. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Wavelorm 2 is for an output with Internal conditions such thet the output Is high except when disabled by the output control.

All input puises are supplied by generators having the following characteristics: PRR< 10 MHz, Zo = 50 Q, t,< 2.5 ns, < 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

o0 w»

Figure 2. Load Circult and Voltage Waveforms
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