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AIP74LVVCO7

Hex Buffer with Open-drain Outputs

Product  Specification

Specification Revision History:

Version Date Description
2017-05-A1 2017-05 New
2021-01-A2 2021-01 Modify Supply Voltage Range
2021-12-A3 2021-12 Modify Ordering Information
Modify ambient temperature to -40°C~+105°C and add electrical
2022-02-A4 2022-02 L
characteristics of -40°C~+105C
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1. General Description

The AiP74LVCO7 provides six non-inverting buffers. The outputs are open-drain and can be connected to
other open-drain outputs to implement active-LOW wired-OR or active-HIGH wired-AND functions.
Inputs can be driven from either 3.3V or 5V devices. This feature allows the use of these devices as
translators in mixed 3.3V and 5V applications.

Features:

5V tolerant inputs and outputs (open-drain) for interfacing with 5V logic

Wide supply voltage range from 1.2V to 5.5V

CMOS low power consumption

Direct interface with TTL levels

Inputs accept voltages up to 5V

Specified from -40°C to +105°C

Packaging information: DIP14/SOP14/TSSOP14

Ordering Information:
Tube packing specifications:

. . Boxed
Part number Packaging | Marking Tubg tube Boxepl Notes
form code quantity . quantity
guantity
Dimensions of
lastic enclosure:
: 25 40 1000 |P
AiP74LVCO7DA14.TB DIP14 74LVCO7
PCS/tube | tube/box | PCS/box ?Dmm$4mm
in spacing:
2.54mm

Dimensions of
lastic enclosure:

: 50 200 10000 |P

AIP74LVVCO07SA14.TB P14 74L\VVCO7

! co7s 59 0 PCS/tube | tube/box | PCS/box g;n;g;fngmm

1.27mm

Dimensions of
plastic enclosure:

; 94 200 18800
AiP74LVCO7TA14.TB | TSSOP14 | 74LVCO7
PCS/tube | tube/box | PCS/box 5._0mm><.4.4rnm
Pin spacing:
0.65mm
Reel packing specifications:
Part number Packaging | Marking Ree! Boxed l_’eel Notes
form code guantity guantity
Dimensions of
: 4000 8000 plastic enclosure:
AIP74LVCO7SA14.TR SOP14 74LVCO7
I PCS/reel PCS/box | 8.7mm>3.9mm

Pin spacing: 1.27mm

Dimensions of

5000 10000 plastic enclosure:
PCS/reel PCS/box | 5.0mm>4.4mm
Pin spacing: 0.65mm

AiP74LVCO7TA14. TR | TSSOP14 | 74LVCO7

Note: If the physical information is inconsistent with the ordering information, please refer to the actual
product.
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2~ Block Diagram And Pin Description
2.1, Block Diagram
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3 |2A ) Y| 4
5 |3A S 3¥| 6
9 |4A S nad K-
11 | 5A S 5v] 10
13 | GA <o BY| 12

Figure 1. Logic symbol
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Figure 2. IEC logic symbol
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Figure 3. Logic diagram for one gate
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2.2~ Pin Configurations

1A [1 [14] Ve
1v [2] [13] 6A
2a [3] 12] 6Y
2y [4] 1] 5A
3A [5 ] 10] 5Y
3y [6] 9] 4A
GND [7 | | 8] 4y
2.3+ Pin Description
Pin No. Pin Name Description
1 1A data input
2 1Y data output
3 2A data input
4 2Y data output
5 3A data input
6 3Y data output
7 GND ground (0V)
8 4Y data output
9 4A data input
10 5Y data output
11 5A data input
12 6Y data output
13 6A data input
14 Vce supply voltage
2.4, Function Table
Input Output
nA ny
L L
H VA

Note: H=HIGH voltage level; L=LOW voltage level; Z=high-impedance OFF-state.
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3. Electrical Parameter

3.1, Absolute Maximum Ratings
(Voltages are referenced to GND(ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Max. Unit
supply voltage Vee - -0.5 +6.5 \Y/
input clamping i V<0V 50 i mA

current
input voltage V| - -0.5 +6.5 \Y/
output clamping
current lox Vo<V -50 - mA
outout voltage Vv active mode -0.5 +6.5 \Y/
P g ° high-impedance mode -0.5 +6.5 \Y/
output current lo Vo=0V to V¢c - 50 mA
supply current lcc - - 100 mA
ground current lenD - -100 - mA
total power

dissipation Prot - - 500 mw

storage o
temperature Tstg i 65 +150 ¢
Soldering DIP 245 .
temperature T 10s SOP 250 ¢

Note:

[1] For DIP14 packages: above 70°C the value of Py derates linearly with 12mW/K.

[2] For SOP14 packages: above 70°C the value of Py derates linearly with 8mW/K.

[3] For (T)SSOP14 packages: above 60°C the value of Py derates linearly with 5.5mW/K.

3.2. Recommended Operating Conditions

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
supply voltage V _ 165 - A v
PPl g ce functional 1.2 - - \Y/
input voltage V| - 0 - 55 \Y/
active mode 0 - Ve \Y/
output voltage V —

P g ° high-impedance mode 0 - 55 \%
ambient .
temperature Tamp i -40 i +105 | C
input transition Vcc=1.65V to 2.7V 0 - 20 ns/\VV

. At/AV
rise and fall rate Vce=2.7V 10 3.6V 0 - 10 ns/\V
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3.3+ Electrical Characteristics

3.3.1. DC Characteristics 1
(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
VCC=1-2V 1.08 - - Vv
Vee=1.65V to 1.95V 065 - Vv
HIGH-level Veo
. ViH Vce=2.3V 10 2.7V 1.7 - - \
input voltage
Vce=2.7V t0 3.6V 2.0 - - \
Vee=4.5V 10 5.5V 0.7 - Vv
VCC
Vce=1.2V - - 0.12 \
Vee=1.65V to 1.95V [ i 0\'3‘5X Vv
LOW-level _ =
input voltage Vi Vcc=2.3V to 2.7V - - 0.7 Vv
Vcc=2.7V to 3.6V N - 0.8 Vv
Vee=45V t0 5.5V - o030y,
Vec
10=100UA;
Vcc=1.65V to 5.5V i i 020 |V
lo=4mA; Vcc=1.65V - - 0.45 \
o:fto:tv\_/fl\t/:l | Voo | Viviorvi | 1o=8mAiVee=23v : - o3 | v
P g lo=12mA; Vee=2.7V ’ - o4 [ v
10=24mMA; Vcc=3.0V - - 0.55 \
10=32MA; Vcc=4.5V - - 0.55 \
input leakage V|=5.5V or GND; i
current . V=165V to 5.5V ML 85 uA
OFF-state V=V 4: Vo=5.5V or GND;
output current loz Vcc=1.65V to 5.5V .1 H0 | uA
power-off
Ieakage lorr V,or Vo=5.5V; V=0V - 0.1 0 uA
current
V=V or GND; 10=0A,; )
supply current lcc Vee=5.5V 0.1 10 UuA
additional per input pin; V\=V¢c-0.6V; i
supply current | 2lee 1o=0A; V=27V 10 5.5V 5 | 500 | uA
input _ N\ — . -
Capacitance of Vce=0V t0 5.5V; V= GND to V¢ 5.0 pF
Note: All typical values are measured at Vc=3.3V (unless stated otherwise) and T,m,=25C.
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3.3.2. DC Characteristics 2

(Tamp=-40°C to +105°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
VCC=1-2V 1.08 - - Vv
Vee=1.65V to 1.95V 0.65<1 - v
HIGH-level Ve
. VH Vcc=2.3V t0 2.7V 1.7 - - Vv
input voltage
Vcc=2.7V to 3.6V 2.0 - - Vv
Vee=45V to 5.5V 0.7\ - v
Vec
Vee=1.2V - - 0.12 \
Vee=1.65V to 1.95V 4 - 0\'f5x v
LOW-level =
. VL Vee=2.3V 10 2.7V - - 0.7 \Y/
input voltage
Vce=2.7V to 3.6V - - 0.8 \Y
Vee=4.5V 10 5.5V \ - 0\.;’;0>< v
CcC
10=100UA; ) )
lo=4mA; Vcc=1.65V - - 0.6 Vv
OLIJ_tOLYtV\_/El\tlzl .| Voo | VeViorvi [ lo=8mA; Vec=23v : - Jom | v
P g lo=12MA; Vee=2.7V - - |06 | Vv
10=24MA; Vcc=3.0V - - 0.8 \Y
10=32MA; Vcc=4.5V - - 0.8 \Y
input leakage V|=5.5V or GND; i i
current d Vcc=1.65V to 5.5V 20 uA
OFF-state V=V 4; Vo=5.5V or GND; ) )
output current loz Vce=1.65V to 5.5V 20 | uA
power-off
leakage lore V, or Vo=5.5V; V=0V - - 20 uA
current
Vi=Vcc or GND; 15=0A; ] ]
supply current lcc Vee=5.5V 40 UuA
additional per input pin; V\=V¢c-0.6V; i i
supply current Alec l0=0A; Vcc=2.7V to 5.5V 5000 | uA
Note: All typical values are measured at Vc=3.3V (unless stated otherwise) and T,»n=25C.
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3.3.3. AC Characteristics 1
(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Vee=1.2V - 8.0 - ns
nAtonY Vcc=1.65V to 1.95V 0.5 1.7 5.5 ns
OFFL‘St\j\t/e to o see Figure 5 vcc:2.3_v t0 2.7V 05 | 12 | 28 | ns
propagation Vec=2.7V 0.5 1.8 3.3 ns
delay Vcc=3.0V to 3.6V 0.5 1.2 3.6 ns
Vcc=4.5V to 5.5V 0.5 1.6 2.6 ns
Vec=1.2V - 10 - ns
nLP(S {/Ov r;Y Vcc=1.65V to 1.95V 0.5 3.0 5.5 ns

0 _
OFF-state oLy see Figure 5 VCC—2.3_V to 2.7V 0.5 1.7 2.8 ns
propagation Vcc=2.7V 0.5 2.1 3.3 ns
delay Vcc=3.0V to 3.6V 0.5 25 3.6 ns
Vcc=4.5V to 5.5V 0.5 1.6 2.6 ns
Power per buffer: Vcc=1.65V to 1.95V - 6.5 - pF
dissipation Crp V,=GND to Vee=2.3V 1o 2.7V - 6.9 - pF
capacitance Vee Vce=3.0V to 3.6V - 7.2 - pF
Note:

[1] Typical values are measured at T,w=25°C and Vcc=1.2V, 1.8V, 2.5V, 2.7V, 3.3V and 5.0V

respectively.

[2] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Po=(Cep>Vcc” i XN)+Y (CL>V cc* ;) where:

fi=input frequency in MHz;
fo=output frequency in MHz;

C_=output load capacitance in pF;

Vcc=supply voltage in V;

N=number of inputs switching;
S(CLXV cc2F,)=sum of outputs.

3.3.4. AC Characteristics 2

(Tamp=-40°C to +105°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
nA to nY Vcc=1.65V to 1.95V 0.5 - 6.5 ns
OFF-state to Vcc=2.3V 10 2.7V 0.5 - 35 | ns
LOW trzL see Figure 5 Vcc=2.7V 0.5 - 45 ns
propagation Vce=3.0V to 3.6V 0.5 - 45 ns
delay V=45V 10 5.5V 05 | - | 35 | ns
nA to nY Vce=1.65V to 1.95V 0.5 - 6.5 ns
LOW to Vee=2.3V to 2.7V 0.5 - 35 | ns
OFF-state toLz see Figure 5 Vcc=2.7V 0.5 - 45 ns
propagation Vcc=3.0V to 3.6V 0.5 - 4.5 ns
delay V=45V 10 5.5V 05 | - | 35 | ns

Note: [1] Typical values are measured at T,my=25C and Vcc=1.2V, 1.8V, 2.5V, 2.7V, 3.3V and 5.0V

respectively.
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4. Testing Circuit
4.1, AC Testing Circuit
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Figure 4. Load circuitry for switching times

Definitions for test circuit:

R, =Load resistance.

C_=Load capacitance including jig and probe capacitance.

Rr=Termination resistance should be equal to the output impedance Z, of the pulse generator.
Vexr=External voltage for measuring switching times.

4.2, AC Testing Waveforms

Vi
nA input Vi Wi
GND
- tPLZ — -] — t:th -
Viee
nY output / Wi
VoL

Figure 5. The input (nA) to output (nY) propagation delays
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4.3. Measurement Points

Supply voltage Input Output
Vee Vwm Vx
<27V 0.5%V ¢ Vo, +0.15V
>2.7V t0 3.6V 1.5V Vo +0.3V
>4.5V to 5.5V 0.5%V¢c Vo +0.3V
4.4, Test Data
Supply voltage Input Load VexT
Vee V, it CL R, tpLH, trLz, tpHz,
Tl tpz1 tpzh
1.2V Vce <2.0ns 30pF 1kQ open 22XV ¢ GND
1.65V to 1.95V Ve <2.0ns 30pF 1kQ open 22V cc GND
2.3Vto 2.7V Ve <2.0ns 30pF 500Q open 22XV cc GND
2.7V 2.7V <2.5ns 50pF 500Q open 2%V ¢ GND
3.0V to 3.6V 2.7V <2.5ns 50pF 500Q open 2%V ¢ GND
4.5V to 5.5V Vee <2.5ns 50pF 500Q open 22XV e GND
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5. Package Information

5.1, DIP14

I

i)
¥

I

8

e

Al

Symbol Dimensions In Millimeters Dimensions In Inches
Min Max Min Max

A 3.710 4.310 0.146 0.170
Al 0.510 0.020
A2 3. 200 3. 600 0.126 0. 142
B 0. 380 0.570 0.015 0. 022
B1 1. 524 (BSC) 0. 060 (BSC)
G 0.204 0. 360 0. 008 0.014
D 18. 800 19. 200 0. 740 0. 756
E 6. 200 6. 600 0. 244 0. 260
El 7.320 7.920 0.288 0.312
e 2. 540 (BSC) 0. 100 (BSC)
L 3. 000 3. 600 0.118 0. 142
E2 8.400 9. 000 0. 331 0. 354
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5.2, SOP14
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5.3, TSSOP14
Il
i |
[ | |E [
! — = = MILLIMETER
i 1IN SYMBOL
MIN MAX
= A _ 1.20
Al 0,05 | 015
A2 0,90 | 103
H H H H H H ] A3 | 039 | 040
_ ) b | 020 | 030
bl 019 | 0.25
! ¢ 013 | 0.19
¢l 012 | 014
—1- -—— - —_ D 486 | 5.06
El 430 | 4.50
' E 620 | 6.60
e 0.65BSC
. i i d L 045 | 0.75
’-H_L E H H T L1 1.0DBSC
E B .. ! il 0 8
f 1__IL
e
§
Ll
h
bl
}'\\\'\.\\'\.\
7
___'__--""'- [
BASE METAL ] %:

T WITH PLATING
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6. Statements And Notes
6.1. The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercur | Hexaval Polybro )
Lead ) ; Butylbe - .
and |V and ;l:]rg ent Polybro | minate | Dibutyl nzyl r?llﬁeit Diisobu
Part name mercur | % .| chromiu | minated | d phthala | 4 tala |y tyl
lead |y m biphenyl | biphen | t© y phthala
um te hthala
€ompo | compo compoun| s yl f te
unds | unds comp 1 g ethers ¢
ounds
Lead frame o o o o o o o o o o
Plastic resin o o o o o o o o o o
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic sheet
inSta”ed 0] O 0] O o O (@] o O O
o: Indicates that the content of hazardous substances or elements in the detection limit
. of the following the SJ/T11363-2006 standard.
explanation
x; Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.
6.2~ Notion

Recommended carefully reading this information before the use of this product;

The information in this document are subject to change without notice;

This information is using to the reference only, the company is not responsible for any loss;

The company is not responsible for the any infringement of the third party patents or other rights of
the responsibility.
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