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AIP74HC/HCT125
Quad Buffer/Line Driver; 3-state
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1. General Description
The AiP74HC/HCT125 is a quad buffer/line driver with 3-state outputs controlled by the output enable

inputs (ndE). A HIGH on nOE causes the outputs to assume a high-impedance OFF-state. Inputs include
clamp diodes. This enables the use of current limiting resistors to interface inputs to voltages in excess of
Vcc.

Features:
® Input levels:
For AiP74HC125: CMOS level
For AiP74HCT125: TTL level
® Specified from -40°C to +85°C
® Packaging information: DIP14/SOP14/TSSOP14
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Tab: 835-12 rev:B3 Number:AiP74HC/HCT125-AX-LJ-AO011EN
Ordering Information:
Tube packing specifications:
. . Boxed Packing .
q y guantity q Y| number | 9 y
Dimensions of
plastic enclosure:
AiP74HCI125DA.TB | DIP14 | 74HCI25 25 40 1000 10 10000 | 59 )mmx6.4mm
PCS/tube | tube/box | PCS/box | box/pack | PCS/pack Pi L
in spacing:
2.54mm
Dimensions of
plastic enclosure:
. 25 40 1000 10 10000
AiP74HCT125DA.TB DIP14 74HCT125
! PCS/tube | tube/box | PCS/box | box/pack | PCS/pack 1'9.0mm>'<6.4mm
Pin spacing:
2.54mm
Dimensions of
lastic enclosure:
. 50 200 10000 5 50000 p
AiP74HC125SA. TB SOP14 74HC125
! PCS/tube | tube/box | PCS/box | box/pack | PCS/pack 8..7mmx.3.9fnm
Pin spacing:
1.27mm
Dimensions of
plastic enclosure:
AiP74HCTI25SA.TB | SOP14 | 74HCTI125 | >0 200 10000 5 50000 | ¢ 5 x3.9mm
PCS/tube | tube/box | PCS/box | box/pack | PCS/pack Pi e
in spacing:
1.27mm
Dimensions of
plastic enclosure:
- 94 200 18800 10 188000
AiP74HC125TA.TB | TSSOP14 | 74HCI125
' PCS/tube | tube/box | PCS/box | box/pack | PCS/pack 5..OmmX4.4mm
Pin spacing:
0.65mm
Dimensions of
plastic enclosure:
AiPT4HCTI25TA.TB | TSSOP14 | 74HCT125 | 94 200 ) 18800 10 1 188000 5 mx4.4mm
PCS/tube | tube/box | PCS/box | box/pack | PCS/pack | 4. o
Pin spacing:
0.65mm
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Number:AiP74HC/HCT125-AX-LJ-AO011EN

Tab: 835-12

rev:B3

Reel packing specifications:

Type number Pa;:kagmg Marking code Reel_ Boxed _reel PaCkmg Notes
orm guantity guantity guantity
Dimensions of
plastic enclosure:
AiP74HC125SA.TR SOP14 74HC125 2500 5000 40000 | ¢ g mx3.9mm
PCS/reel PCS/box PCS/pack . .
Pin spacing:
1.27mm
Dimensions of
plastic enclosure:
. 2500 5000 40000
AiP74HCT125SA. TR SOP14 74HCT125
! PCS/reel PCS/box PCS/pack 8..7mm><_j3.9an
Pin spacing:
1.27mm
Dimensions of
plastic enclosure:
AiPT4HCI25TATR |  TSSOP14 74HC125 3000 6000 48000 1 5 Ommx4.4mm
PCS/reel PCS/box PCS/pack . .
Pin spacing:
0.65mm
Dimensions of
plastic enclosure:
. 3000 6000 48000
AiP74HCTI125TA.TR TSSOP14 74HCT125
! PCS/reel PCS/box PCS/pack 5.'0mm><fl.4mm
Pin spacing:
0.65mm

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

2 |1a 1¥| 3
1 |10E
5 |2A [N_2Y| 6
4 |20E
9 |3A [N_3Y| 8
10 |30E
12 |4A av | 11
13 |40E

Figure 1. Logic symbol

A EN1

11

Figure 2. IEC logic symbol

nA ny

nOE

Figure 3. Logic diagram for one gate
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2.2, Pin Configurations

10E |I E Vee
1A [2] O 13] 40E
1y [3] [12] 4A
20E [4 | [11] 4y
2A [5 ] 10] 30E
2y [6 | [ 9] 3A
GND [7 ] Bk
2.3, Pin Description
Pin No. Pin Name Description
1 10E output enable input (active LOW)
2 1A data input
3 1Y data output
4 20E output enable input (active LOW)
5 2A data input
6 2Y data output
7 GND ground (0V)
8 3Y data output
9 3A data input
10 30E output enable input (active LOW)
11 4Y data output
12 4A data input
13 40E output enable input (active LOW)
14 Vee supply voltage
2.4, Function Table
Control Input Output
nOE nA nyY
L L L
L H H
H X Z

Note: H=HIGH voltage level; L=LOW voltage level; X=don’t care; 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 +7 v
input clamping Ik V1 <-0.5V or Vi > V0.5V i 20 | mA

current
output clampin
R B Vo <-0.5V or Vo > Vect0.5V - +20 mA
output current 1o -0.5V<Vo<Vcct0.5V - +35 mA
supply current Icc - - 70 mA
ground current Ienp - -70 - mA
total power Pu: : i 500 | mw
dissipation
storage Tag - 65 1150 | °C
temperature
Soldering DIP 245 o
temperature T 10s SOP 250 C
Note:

[1] For DIP14 packages: above 70°C the value of P, derates linearly with 12mW/K.
[2] For SOP14 packages: above 70°C the value of Py derates linearly with SmW/K.
[3] For (T)SSOP14 packages: above 60°C the value of P derates linearly with 5.5mW/K.

3.2, Recommended Operating Conditions

Parameter Symbol Conditions \ Min. | Typ. \ Max. \ Unit
AiP74HC125
supply voltage Vee - 2.0 5.0 6.0 \%
input voltage Vi - 0 - Vee \
output voltage Vo - 0 - Vce \
. tt . Vece=2.0V - - 625 ns/V
input transition — i
rise and fall rate At/AV Vcec=4.5V 1.67 139 | ns/V
Vcc=6.0V - - 83 ns/V
ambient o
- - - +
temperature Tamo 40 85 C
AiP74HCT125
supply voltage Vee - 4.5 5.0 5.5 \%
input voltage Vi - 0 - Vee A"
output voltage Vo - 0 - Vee \Y
out transiti Vec=2.0V - - - ns/'V
input transition — i
rise and fall rate At/AV Vec=4.5V 1.67 139 | ns/V
VCC:6.0V - - - ns/V
ambient Ty ) -40 ) +85 °C
temperature
Address: Building B4,NO.777,Jianzhu Road,Binhu Distrct, Wuxi City,Jiangsu Province 7/ 17

http://www.i-core. cn P.C.: 214072

VER: 2019-05-A1




Tab: 835-12 rev:B3 Number:AiP74HC/HCT125-AX-LJ-AO011EN

ll Wuxi I-CORE Electronics Co., Ltd.

3.3, Electrical Characteristics
3.3.1, DC Characteristics 1
(Tamv=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. | Typ. \ Max. \ Unit
AiP74HC125
| | VCC:2.0V 1.5 1.2 - Vv
HIGH-leve Vi Vo4 5V 315 | 24 | - v
input voltage
Vcc=6.0V 42 3.2 - A%
o WHeve Vi Vee=4.5V - 21 | 135 | Vv
input voltage
Vcc:6.0V - 2.8 1.8 A\
Io0=-20uA; Vcc=2.0V 1.9 2.0 - A%
Io0=-20uA; Vcc=4.5V 4.4 4.5 - A%
HIGH-level Y Vi=ViorV Io=-20uA; Vc=6.0V 59 | 6.0 - %
output voltage oH ! H L o UA, Yec™. : -
1o=-6.0mA; Vcc=4.5V 398 | 432 - A%
Io=-7.8mA; Vcc=6.0V 548 | 5.81 - A%
10=20uA; Vcc=2.0V - 0 0.1 A%
10=20uA; Vcc=4.5V - 0 0.1 A%
LOW-level Y Vi=ViyorV 10=20uA; Vcc=6.0V - 0 01 | Vv
output voltage oL I H IL o) ; Vec=0. .
[0=6.0mA; Vcc=4.5V - 0.15 | 0.26 A%
I0=7.8mA; Vcc=6.0V - 0.16 | 0.26 A%
input leakage Vi= Vcc or GND; i i
current I Vcc=6.0V 0.1 uA
OFF-state Vi=Vmor Vi; Vo= Vcc or GND;
output current Toz Vee=6.0V ) ) 05| uA
supply current Icc V= VccVor 9?(1))\} To=0A; - - 2.0 uA
cc=0.
input \ ) }
capacitance G 33 pF
AiP74HCT125
HIGH-level _
input voltage Vi Vcc=4.5V to 5.5V 2.0 1.6 - A%
LOW-level _
input voltage Vi Vec=4.5V to 5.5V - 1.2 0.8 Vv
HIGH-level Io0=-20uA; Vcc=4.5V 4.4 4.5 - A%
V, Vi=V V
output voltage oH O T 6.0mA; Vee=4.5V | 398 | 432 | - %
LOW-level 10=20uA; Vcc=4.5V - 0 0.1 A%
V Vi=V V
output voltage < L 6 .0mA; Voc=4.5V - o016 026 | V
input leakage Vi= Vcc or GND;
current I Vee=5.5V ) ) 0.1 A
OFF-state Vi=VorVi; Vo= Vcc or GND;
output current Toz Vee=5.5V ) ) 05 | uA
V]Z Vcc or GND; IQZOA;
supply current Icc Vee=5.5V - - 8.0 uA
. per input pin; Vi=V¢c-2.1V;
suad(lhtlc?ﬁ'in ¢ Alcc [0=0A; other inputs at V¢ or GND; - 100 360 uA
PPLY Vec=4.5V to 5.5V
input i i )
capacitance G 3.5 pF
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3.3.2. DC Characteristics 2
(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. | Typ. \ Max. \ Unit
AiP74HC125
| 1 VCC=2.OV 1.5 - - Vv
HIGH leve Vi V4.5V 35 | - | - |V
input voltage
Vece=6.0V 4.2 - - \%
LOW-level Vece=2.0V - - 0.5 \Y
LOW-leve Vi V4.5V - ~ 135 | v
input voltage
Vece=6.0V - - 1.8 \Y
Io0=-20uA; Vcc=2.0V 1.9 - - \Y
HIGH. level Io0=-20uA; Vcc=4.5V 4.4 - - \Y
-leve _ _ - — i B
output Voltage VOH V] = V]H or VIL Io ZOUA, VCC 6.0V 59 A\
[0=-6.0mA; Vcc=4.5V 3.84 - - A%
Io=-7.8mA; Vc=6.0V 5.34 - - A%
10=20uA; Vcc=2.0V - - 0.1 A%
10=20uA; Vcc=4.5V - - 0.1 A%
LOW-level \% Vi=VyorV 10=20uA; Vcc=6.0V - - 0.1 %
output voltage oL I H IL o) ; Vec=0. .
Io:6.0mA; VCC:4.5V - - 0.33 Vv
10:7.8mA; VCC:6.0V - - 0.33 A\
input leakage Vi= Vcc or GND; i i
current h Vee=6.0V 1 uA
OFF-state I V1=V or Vii; Vo= Vcc or GND; ) 3 +5 A
output current 0z Vcc=6.0V
V[Z VCC or GND, IOZOA;
supply current Icc Vec=6.0V - - 80 uA
input i i i )
capacitance G pF
AiP74HCT125
HIGH-level _
input voltage Vi Vec=4.5V to 5.5V 2.0 - - A%
LOW-level _
input voltage ViL Vcece=4.5V to 5.5V - - 0.8 \Y
HIGH-level 102-2011A; Vcc:4.5V 4.4 - - \Y%
V, Vi=V A%
output voltage @ L L T 6.0mA; Vee—4.5V | 3.84 | - - v
LOW—level IO=20uA; Vcc:4.5V - - 01 Y
V Vi=V A%
output voltage oL I 6. 0mA; Vo=4.5V - - o3| v
input leakage Vi= Vcc or GND;
current I Vee=5.5V ) ) 1 uA
OFF-state Vi=Vmor Vi; Vo= Vcc or GND;
output current Toz Vee=5.5V ) ) £5 A
V1: VCC or GND, IOZOA;
1 t I - - 80 A
supply curren cc Vee=5.5V u
.. per input pin; Vi=Vc-2.1V;
additional Alcc [0=0A; other inputs at V¢ or GND; - - 450 uA
supply current V=45V t0 5.5V
input ) ) ) )
capacitance C pF
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3.3.3. AC Characteristics 1
(Tamy=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. | Typ. \ Max. \ Unit
AiP74HC125
Vec=2.0V - 30 100 ns
nA to nY ) Vec=4.5V - 11 20 ns
prog:lgaa;lon tpd see Figure 5 Vee=5.0V:C=15pF _ 9 _ ns
Vcc:6.0V - 9 17 ns
. Vec=2.0V - 41 125 ns
nOE to nY ten see Figure 6 Vec=4.5V - 15 25 ns
enable time Vee=6.0V _ 12 21 ns
_ Vec=2.0V - 41 125 ns
nOE to nY tais see Figure 6 Vec=4.5V 3 15 25 ns
disable time Vee=6.0V ) 12 21 ns
Vec=2.0V - 14 60 ns
transition time t; see Figure 5 Vec=4.5V - 5 12 ns
Vee=6.0V - 4 10 ns
ower
dissipation | Cro CSOPRE e S S
capacitance
AiP74HCT125
nA to n.Y . Vec=4.5V - 15 25 ns
prog:ﬁla;lon tpd see Figure 5 Ve=5.0V:C,~15pF ] 12 j s
nOE to nY ten see Figure 6 Vee=4.5V - 15 28 ns
enable time
nOE to nY tais see Figure 6 Vece=4.5V - 15 25 ns
disable time
transition time t; see Figure 5 Vec=4.5V - 5 12 ns
power _ e .
dissipation Crp V?iaﬁ)gif_\}i\f_lfzs’v - 24 - pF
capacitance

Note:
[1] tpq is the same as tpr i and tppy.
[2] ten 1s the same as tpy; and tpzy.
[3] tgis is the same as tpy 7 and tpyy.
[4]
[5] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Pp=(Cppx Ve X FixN)+Y(CLx Ve xt,) where:
fi=input frequency in MHz;

t; is the same as tryr and trrg.

fy=output frequency in MHz;
Cr=output load capacitance in pF;
Vec=supply voltage in V;
N=number of inputs switching;
S(CLx Ve xfy)=sum of outputs.
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3.3.4. AC Characteristics 2
(Tamb=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. | Typ. \ Max. \ Unit
AiP74HCI125
VCC:2.0V - - 125 ns
nA to IEY . Fi s Vec=4.5V - - 25 ns
propagation d see Figure
delay P Vee=5.0V;C =15pF - - - ns
VCC:6.0V - - 21 ns
_ VCC:2.0V - - 155 ns
nOEltot'nY ten see Figure 6 Vcec=4.5V - - 31 ns
cnebe e Vec=6.0V - - ] 2 | ns
_ VCCZZ.OV - -~ 155 ns
dQOEbltOtpY tais see Figure 6 Vec=4.5V ¥ - 31 ns
abe e Vee=6.0V : - [ 26 | ns
VCCZZ.OV - - 75 ns
transition time t; see Figure 5 Vec=4.5V - - 15 ns
Vec=6.0V - - 13 ns
power _ -
S C1=50pF;f=1MHz;
d1551pat10n Crp V,=GND to Ve - - - pF
capacitance
AiP74HCT125
nA tonY Fioure s Vec=4.5V - - 31 ns
propagation thd see Figure
delay " Ve=5.0V;C.=15pF - - - ns
nOE to ny ten see Figure 6 Vec=4.5V - - 35 ns
enable time
nOE to nY tais see Figure 6 Vec=4.5V - - 31 ns
disable time
transition time t; see Figure 5 Vcec=4.5V - - 15 ns
power _ -~ )
POWE C1=50pF;f=1MHz;
dissipation Cep Vi =GND to Vec-1.5V - - - pF
capacitance
Note:

[1] tpq is the same as tpry and tppy.

[2] ten 1s the same as tpy and tpzy.

[3] tgis is the same as tpy 7 and tpyy.

[4] t; is the same as ttyp and trpg.

[5] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Pp=(Cppx VX ExXNY+Y (CLXV % f,) where:
fi=input frequency in MHz;
fy=output frequency in MHz;

Cr=output load capacitance in pF;
Vec=supply voltage in V;
N=number of inputs switching;
Z(CLXVCC2 xf,)=sum of outputs.
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4. Testing Circuit
4.1, AC Testing Circuit

VI—55 %) /
negative
pulse Vi Vi
10 %
ov
T L 1. L
- i |-— - |-
Vi
B 90 %
positive
pulse Vm VM
oV 10 % 7 t N
| W
Vee Vee

v Vo Ry s1J
) DUT — open

L

Figure 4. Test circuit for measuring switching times

Definitions for test circuit:

Cr=load capacitance including jig and probe capacitance.

Rr=termination resistance should be equal to the output impedance Z, of the pulse generator.
R;= Load resistance.

S1 = Test selection switch.

4.2, AC Testing Waveforms

Vi
nA input Vim Vim
GND
— ~—tpHL
VoH
nY output Vm
VoL

trHL tri
Figure 5. Propagation delay input (nA) to output (nY)

Address: Building B4,NO.777,Jianzhu Road,Binhu Distrct,Wuxi City,Jiangsu Province 12/ 17
http://www.i-core. cn P.C.: 214072 VER: 2019-05-A1



Tab: 835-12 rev:B3 Number:AiP74HC/HCT125-AX-LJ-AO011EN

ll Wuxi I-CORE Electronics Co., Ltd.

\d
nOE input ?/VM \
GND —_—
—-— tpLz —-‘ —=| lpzL |=—
Vee
output
LOW-to-OFF Vi
OFF—to—LOWV 0%
oL
- tPHZ — = - tp7H —»
VoH 0
output R0 %
HIGH-to-OFF Vi
OFF-to-HIGH
GND
outputs outputs < outputs
enabled disabled enabled
Figure 6. Enable and disable times
4.3. Measurement Points
Type Input Output
VM VM
AiP74HCI125 0.5xV¢e 0.5%V¢c
AiP74HCT125 1.3V 1.3V
4.4, Test Data
Input Load S1 position
Type P P
Vi tr, t CL RL touL, toi | tezh, thHz | thz, thLz
AiP74HC125 Vee 6.0ns 15pF, 50pF 1kQ open GND Vee
AiP74HCTI125 3V 6.0ns | 15pF, 50pF 1kQ open GND Vee
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5. Package Information

51. D

1P14

I

i)
]

I

A

Al

Symbol Dimensions In Millimeters Dimensions In Inches
Min Max Min Max

A 3.710 4. 310 0.146 0.170
A1 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
Ei 7. 320 7.920 0. 288 0.312
e 2. 540 (BSC) 0. 100(BSC)
L 3.000 3. 600 D.118 0. 142
E2 8. 400 9. 000 0. 331 0. 354
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5.2+ SOP14

B.73+010
ETM PKG
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— H—i
4 _ % 3|8
]
B S
-
= = =
5 = H \:! H H H \H
= = =
on - [ %)
) 1.00 ;
§ | s
=5
i
=
L)
o
|
| |
"[L I
=
:C:Il oh
R 1.27 ‘ 0,406 &
& J =
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5.3+ TSSOP14

il | [El |
T — | == MILLIMETER
| | SYMBOL
o A _ | 120

Al 005 | 015
A2 0.90 | 1.03

H H H H H i Al 039 | 049
b 0.20 | 0.30

bl 019 | 0.25
v 013 | 019
cl 012 | 0.14
—- - - — . - —_= K] 486 | 3.06
Bi 430 | 450

' E 620 | 6.60
o 0.65BSC
\ L1

.l . L 0435 | 0.75
E H H n L1 1.00BSC
B B _I 0 0 8
(. x__IL
? B -:-."
e
L1
h
bl
} B N Y
7z
. ) (-_,_,.,-H-" ] N x| &
BASE METAL || o
TWITHPLATING
SECTION B-B
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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
Lead Mercur ium Hexaval Polybro Dibutvl | BUYIbE | Dioet )
y and ent Polybro | minate toutyl 1 - Diisobu
and and . . hthal y hylhex
Part name mereur | mi | chromiu | minated | d phthala phthala | tyl
lead y m biphenyl | biphen | ®© te yhth ) phthala
compou | compo | UM compoun| s yl phthaia 1 4.
nds unds comp ds ethers te
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
. o o o o o o o o o o
installed
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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