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1. General Description
The AiP74HC/HCT245 is an 8-bit transceiver with 3-state outputs. The device features an output enable (

6E) and send/receive (DIR) for direction control. A HIGH on OE 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 AiP74HC245: CMOS level
For AiP74HCT?245: TTL level

®  Octal bidirectional bus interface
® Non-inverting 3-state outputs
®  Specified from -40°C to +85°C
® Packaging information: DIP20/SOP20/TSSOP20
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Tab: 835-12 rev:B3 Number:AiP74HC/HCT245-AX-LJ-A021EN
Ordering Information:
Tube packing specifications:
. . Boxed Packing .
Type number Pa(;kaglng Marlglng Tub(_e tube Boxe_d box Packlpg Notes
orm code quantity quantity quantity | oo | quantity
Dimensions of
. 18 40 720 10 7200 plastic enclosure:
AIPT4HC245DATB DIP20 74HC245 PCS/tube | tube/box | PCS/box | box/pack | PCS/pack 2-6.3mm.X6.4mm
Pin spacing:
2.54mm
Dimensions of
. 13 40 720 10 7200 plastic enclosure:
AIP7TAHCT245DATB DIP20 7AHCT245 PCS/tube | tube/box | PCS/box | box/pack | PCS/pack 2.6.3mm'X6.4.lmm
Pin spacing:
2.54mm
Dimensions of
' 35 80 2800 10 28000 plastic enclosure:
AIPTAHC2455A.TB SOP20 74HC245 PCS/tube | tube/box | PCS/box | box/pack | PCS/pack 1_2.8mm>.<7.§mm
Pin spacing:
1.27mm
Dimensions of
_ 35 R0 2300 10 28000 plastic enclosure:
AIPTAHCT2455A.TB S0P20 7AHCT245 PCS/tube | tube/box | PCS/box | box/pack | PCS/pack Il)g.Smm'ﬂ.?mm
in spacing:
1.27mm
Dimensions of
- 70 200 14000 10 140000 | Plastic enclosure:
AIPTAHC2ASTATB T550P20 TAHCAS PCS/tube | tube/box | PCS/box | box/pack | PCS/pack 6..5mmX4.4@m
Pin spacing:
0.65mm
Dimensions of
: 70 200 14000 10 140000 | Plastic enclosure:
APTAHCTZ4STATB | TSSOP20 | 74HCT245 PCS/tube | tube/box | PCS/box | box/pack | PCS/pack 6.-5mmel.4r.nm
Pin spacing:
0.65mm
Reel packing specifications:
Type number Packaging | Marking Reel_ Boxed !‘eel Packipg Notes
form code guantity quantity guantity
Dimensions of plastic
AiP74HC245SA. TR SOP20 74HC245 | 1000PCS/reel | 1000PCS/box | 8000PCS/pack | enclosure: 12.8mmx7.5mm
Pin spacing:1.27mm
Dimensions of plastic
AiP74HCT245SA. TR | SOP20 | 74HCT245 | 1000PCS/reel | 1000PCS/box | 8000PCS/pack | enclosure: 12.8mmx7.5mm
Pin spacing:1.27mm
Dimensions of plastic
AiP74HC245TA.TR | TSSOP20 | 74HC245 | 4000PCS/reel | 8000PCS/box | 64000PCS/pack | enclosure: 6.5Smmx4.4mm
Pin spacing:0.65mm
Dimensions of plastic
AiP74HCT245TA.TR | TSSOP20 | 74HCT245 | 4000PCS/reel | 8000PCS/box | 64000PCS/pack | enclosure: 6.5Smmx4.4mm
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
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2.1, Block Diagram
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Figure 1. Logic symbol
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Figure 2. IEC logic symbol
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2.2 Pin Configurations

DIR [1] (‘“\I [20] Vee
ap 2] W _ [19] O
a1 [3] (18] BO
az [4] [17] B1
a3 [5] [16] B2
a4 [5] [15] B3
a5 [7] [14] B4
a5 (& (i3] BS
a7 [@] [12] 6
GND [10] (1] B7
2.3+ Pin Description
Pin No. Pin Name Description
1 DIR direction control
2 A0 data input/output
3 Al data input/output
4 A2 data input/output
5 A3 data input/output
6 A4 data input/output
7 A5 data input/output
8 A6 data input/output
9 A7 data input/output
10 GND ground (0V)
11 B7 data input/output
12 B6 data input/output
13 B5 data input/output
14 B4 data input/output
15 B3 data input/output
16 B2 data input/output
17 B1 data input/output
18 BO data input/output
19 OE output enable input (active LOW)
20 Vee supply voltage
2.4, Function Table
Input Output
OE DIR An Bn
L L A=B input
L H input B=A
H X Z 4

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 +7.0 \Y
input clamping I Vi <-0.5V or Vi > Vet0.5V - +20 mA

current

tput cl i

ou p‘;ufrgrrft‘pmg Tok Vo<-0.5V or Vo > Vect0.5V - 420 mA
output current Io -0.5V <Vy<Vct0.5V - +35 mA
supply current Icc - - 70 mA
ground current Ignp - -70 - mA
storage Tstg ) 65 +150 °c
temperature
total power P - - 500 mwW
dissipation
Soldering T 108 DIP 245 °C
temperature L SOP 250 °C
Note:
[1] For DIP20 packages: above 70°C the value of P, derates linearly with 12mW/K.
[2] For SOP20 packages: above 70°C the value of Py derates linearly with SmW/K.
[3] For (T)SSOP20 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
AiP74HC245
supply voltage Vee - 2.0 5.0 6.0 A%
input voltage Vi - 0 - Ve \Y
output voltage Vo - 0 - Ve A%
. it " VCCZZ.OV - - 625 ns/V
input transition - i
rise and fall rate At/AV Vec=4.5V 1.67 139 | ns/V
VCC:6.0V - - 83 ns/V
ambient o
temperature Tamo i -40 i 85 C
AiP74HCT245
supply voltage Vee - 4.5 5.0 5.5 A%
input voltage Vi - 0 - Vee A%
output voltage Vo - 0 - Ve A%
. it " VCC: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 T, ) -40 ) 485 °C
temperature
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3.3+ Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamy=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. | Typ. | Max. \ Unit
AiP74HC245
. mleve Vi Vec=4.5V 315 | 24 - v
input voltage
Vcc=6.0V 42 32 - A%
LOW-leve Vi Vo455V - 21 | 135 ] V
input voltage
Vcc=6.0V - 2.8 1.8 A%
Io=-20uA; Vcc=2.0V 1.9 2.0 - A%
Io=-20uA; Vcc=4.5V 4.4 4.5 - A%
HIGH-level |, Vi=Vior Vi | 1o=-20uA; Vee=6.0V | 59 | 60 | - | V
output voltage OH I H IL 0 ; Vec=0. : .
I0=-6.0mA; Vcc=4.5V | 398 | 4.32 - A%
Io=-7.8mA; Vcc=6.0V | 548 | 5.81 - A%
I0=20uA; Vcc=2.0V - 0 0.1 A%
I0=20uA; Vcc=4.5V - 0 0.1 A%
LOW-level Y Vi=VyorV 10=20uA; Vcc=6.0V - 0 0.1 %
output voltage oL I H IL 0 > Vec=0. .
I0=6.0mA; Voc=4.5V - 0.15 | 0.26 A%
10=7.8mA; Vc=6.0V - 0.16 | 0.26 A%
input leakage Vi=Vcc or GND; i i
current L Vee=6.0V 0.1 uA
OFF-state V[:V[H or V]L; VCC:6.0V;
output current loz Vo=Vcc or GND ) ) 0.5 uA
supply current Icc Vi=Vcc or GND; [6=0A; Vcc=6.0V - - 8.0 uA
input i i i
capacitance G 3.5 pF
input/output i i )
capacitance Cro 10 pF
AiP74HCT245
HIGH-level _
input Voltage VIH VCC—4.5V to 5.5V 2.0 1.6 - A\
LOW-level _
input Voltage VIL VCC—4.5V to 5.5V - 1.2 0.8 A\
HIGH-level v Vi=Vor Vi; [o=-20uA 4.4 4.5 - \%
output voltage o Vec=4.5V 15=-6.0mA 398 | 432 | - %
LOW-ICVCI V VI = VIH or VIL; IO=2OuA - 0 01 V
output voltage ot Vec=4.5V 1o=6.0mA - Jo1s5 02| v
input leakage Vi=Vce or GND; i i
current h V5.5V 0.1 uA
OFF-state V=V or Vi, Vc=5.5V;
output current loz Vo=Vcc or GND ) ) 05 | uA
supply current Icc Vi=Vcc or GND; I6=0A; Vcc=5.5V - - 8.0 uA
per input pin; An or Bn inputs - 40 144 | uA
additional Vi=Vee2.1V; —
Alcc other inputs at Vcc OE input - 150 540 uA
supply current or GND; V=45V ,
to SSV, IO:OA DIR 1nput - 90 324 uA
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input
pu C - - 3.5 - pF
capacitance
input/output
capacitance Cro 10 pF

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
AiP74HC245
1 1 VCC:2.0V 1.5 - - A\
HIGH-leve Vi Vo455V 315 | - A Y
input voltage
VCC:6.0V 4.2 S - A\
LO 1 1 VCC:2.0V B > 0.5 \Y
LOW-leve Vi Vec4.5V \ - 135 | v
input voltage
VCC:6.0V = - 1.8 A\
I0=-20uA; Vcc=2.0V 1.9 - - A%
HIGHIovel I0=-20uA; Vcc=4.5V 4.4 - - A%
-leve _ — ) — i B
output Voltage VOH V] = V]H or V[L Io ZOU,A, VCC 6.0V 59 A\
Io0=-6.0mA; Vcc=4.5V | 3.84 - - A%
Io=-7.8mA; Vcc=6.0V | 5.34 - - A%
I0=20uA; Vcc=2.0V - - 0.1 A%
10=20uA; Vcc=4.5V - - 0.1 A%
LOW-level Y Vi=VyorV 10=20uA; Vcc=6.0V - - 01 | V
output Voltage OL 1 IH IL 0) s VCC . .
I0=6.0mA; Vcc=4.5V - - 0.33 A%
I0=7.8mA; Vcc=6.0V - - 0.33 A%
input leakage Vi=Vce or GND; i i
current L Vec=6.0V £1.0 uA
OFF-state V[:V[H or V]L; VCC:6.0V;
output current loz Vo=V¢c or GND ) ) £5.0 uA
supply current Icc Vi=Vcc or GND; [6=0A; Vcc=6.0V - - 80 uA
input i i i )
capacitance G pF
input/output i i i )
capacitance Cro pF
AiP74HCT245
HIGH-level _
input voltage Vi Vcc=4.5V to 5.5V 2.0 - - A%
LOW-level _
input Voltage VIL VCC—4.5V to 5.5V - - 0.8 A\
HIGH-level v V] = V]H or V[L; IO:'20uA 4.4 - B \4
output voltage o Vec=4.5V Io=-6.0mA 384 | - - %
LOW-level \Ys V] = VIH or VIL; IO:20uA - - 0.1 \Y%
output voltage oL Vec=4.5V Io=6.0mA - - 0.33 A"
input leakage Vi=V¢c or GND; i i
current b Ve=5.5V =10 uA
OFF-state V=V or Vir. Vec=5.5V;,
5 - - +
output current loz Vo=V¢c or GND >0 uA
supply current Icc Vi=Vcc or GND; I6=0A; Vcc=5.5V - - 80 uA
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per input pin; An or Bn inputs - - 180 | uA
additional Vi=Vee-2.1V; =
) Alcc other inputs at Vcc OE input - - 675 uA
supply current or GND; Vec=4.5V

to SSV, IO:OA DIR lnput - - 405 uA

input i i i )
capacitance G pF

input/output i i i )
capacitance Cro pF

3.3.3. AC Characteristics 1
(Tampy=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. | Typ. | Max. \ Unit
AiP74HC245
An to Bn Vec=2.0V - 25 90 ns
or Bn to An ‘ see Figure 4 Vec=4.5V - 9 18 ns
propagation pd g Vee=5.0V; C =15pF - 7 - ns
delay Vec=6.0V - 7 15 | ns
Vcc=2.0V - 30 150 ns
OEtoAnorBn | see Figure 5 Vec=4.5V - 11 | 30 | ns
enable time Vee=6.0V : 9 26 s
Vcc=2.0V - 41 150 ns
OE, to An or Bn tdis see Figure 5 Vec=4.5V - 15 30 ns
disable time V=60V § 2 2% s
Vece=2.0V - 14 60 ns
transition time t see Figure 4 Vec=4.5V - 5 12 ns
Vcc=6.0V - 4 10 ns
power
dissipation Crp per buffer; Vi=GND to V¢ - 30 - pF
capacitance
AiP74HCT245
ntoBn | Vee=4.5V Sl 2 | 2 | ns
propaadn tpd see Figure 4 - -
Bies Vce=5.0V; C =15pF - 10 - ns
OEtoAnorBn | Vec=4.5V; see Figure 5 - 16 | 30 | ns
enable time
OE. to An or Bn i Vcc=4.5V; see Figure 5 - 16 30 ns
disable time
transition time t; Vec=4.5V; see Figure 4 - 5 12 ns
power
dissipation Crp per buffer; Vi=GND to V¢c-1.5V - 30 - pF
capacitance
Note:
[1] tpq is the same as tpry and tpyy.
[2] ten 1s the same as tpy; and tpzy.
[3] tgis is the same as tp; 7 and tpyy.
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[4] t; is the same as ttyr and trpg.
[5] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Pp=Crpx Ve XEXN+Y(Cpx Ve xf,) where:
fi=input frequency in MHz;
f,=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.

3.3.4. AC 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
AiP74HC245
An to Bn VCCZZ.OV - = 115 ns
or Bn to An t see Figure 4 Vec45V - - 23 ns
propagation pd £ Vec=5.0V; C =15pF - - - ns
delay Vee=6.0V - - 20 | ns
Vcc=2.0V - - 190 ns
OE to An or Bn ten see Figure 5 Vec=4.5V - - 38 ns
enable time V6.0V 33 s
cc=0. - -
VCC:2 I\ - - 190 ns
Og. tobl?ntpr Bn tdis see Figure 5 Vec=4.5V - - 38 ns
1sable time Vec=6.0V - - 33 | ns
VCCZZ.OV - - 75 ns
transition time t see Figure 4 Vcc=4.5V - - 15 ns
VCC:6 I\ - - 13 ns
power
dissipation Crp per buffer; Vi=GND to V¢ - - - pF
capacitance
AiP74HCT245
An tggin Vee=4.5V i - | 28 | ns
or Bnto An .
prog e thd see Figure 4
delay VCC—S OV, CL— 1 SpF - - - ns
OE to An or Bn ten Vc=4.5V; see Figure 5 - - 38 ns
enable time
OE. to An or Bn tais Vec=4.5V; see Figure 5 - - 38 ns
disable time
transition time t Vec=4.5V; see Figure 4 - - 15 ns
power
dissipation Crp per buffer; Vi=GND to V¢c-1.5V - - - pF
capacitance

Note:
[1] tpq is the same as tpry and tpyy.
[2] ten 1s the same as tpy; and tpzy.
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[3] tgis is the same as tp; 7 and tpyy.
[4] t; is the same as ttyr and trpg.
[5] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Pp=Cppx Ve X EXN+Y(CLx Ve xf,) where:
fi=input frequency in MHz;
f,=output frequency in MHz;
Cr=output load capacitance in pF;
Vcc=supply voltage in V;
N=number of inputs switching;
Z(CLXVCCZX o)=sum of outputs.

4., Testing Circuit
4.1, AC Testing Circuit

M s
neg ative
pul 5 Vi Vi
10 %
av |
—r] q- —— j—
— t |..— — - t'l' fue—
Vi %0 %
positive
pul se Vil Vil
oy —2 7 " —
Voo Veo
Vi 1 AR S J

:-l—c"f—upen

- -
)

Figure 3. Test circuit for measuring switching times

Definitions for test circuit:

R;=Load resistance.

Cr=Load capacitance including jig and probe capacitance.

Rr=Termination resistance should be equal to the output impedance Z, of the pulse generator.
S1=Test selection switch.
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4.2, AC Testing Waveforms

Vi

An, Bn input NF"-"M Wi
GND
—ll-| oL — =— oy
Vo —————|
o 1 90 %
Bn, Anoutput Wi Vi
10 %
VoL
—] |-— —— —-—
L trim

Figure 4. Input (An, Bn) to output (Bn, An) propagation delays and output transition times

- i
o1 ~
o0 % Jﬁ
OE inpurt Vg 1
10%
GND
q—t:ll_z—h| —_ tpm
ouput YT
LOW-to- OFF Wi
OFF-toLOW 0%
Voo

PR, ) JE -ty —=
output VO A 909
HIGH-to-OF F Vi
OFF-to-HIGH
GHD
outputs outputs outputs
enabled ~ disaF'l.:uled * M enabled

Figure 5. 3-state enable and disable times

4.3. Measurement Points

Input Output
Type i i
VM VM
AiP74HC245 0.5%Vce 0.5%V¢e
AiP74HCT245 1.3V 1.3V
4.4, Test Data
Input Load S1 position
Type teHL, tozh, ez,
v, 6ot c, R, PHL PZH PZL
teLH teHz trLz
AiP74HC245 Vee 6ns 15pF, 50pF 1kQ open | GND Vee
AiP74HCT245 3V 6ns 15pF, 50pF 1kQ open | GND Vee
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5. Package Information

5.1, DIP20

(1T I I I

DO

O

IR Ep NN R

Svmbo Dimensions In Millimeters Dimensions In Inches
ymne 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)

C 0. 204 0. 360 0. 008 0.014

D 25. 950 26. 550 1. 022 1. 045

E 6. 200 6. 600 0. 244 0. 260

E1 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, SOP20

|

TR NG <5

(‘.
—_— = ——

b —

— | | ———
=

Dimensions In Millimeters Dimensions In Inches
Symbol ; -
Min Max Min Max
A 2350 2650 0.093 0.104
Al 0.100 0. 300 0.004 0.012
A2 2.100 2900 0.083 0.098
b 0.330 0.510 0.013 0.020
C 0. 204 0.330 0.008 0.013
D 12.520 13. 000 0.493 0.512
E 7.400 1.600 0.291 0.299
E1 10.210 10.610 0. 402 0.418
e 1. 270 (BSC) 0. 050 (BSC)
L 0. 400 1.270 0.016 0. 050
0 0° 8° 0° g°
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5.3. TSSOP20

h —-’i‘— A
dnAE

=

T 1]

ill

/® ! L
VATTTEIEEE |

=

A2
_ | A
-—]—1 {:_
Ayl
[ DETAIL A
! J [
nl )
H ] *
_.__L_f‘nl
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
D 6. 400 6. 600 0. 252 0. 259
E 1. 300 4. 500 0. 169 0. 177
b 0. 190 0. 300 0, 007 0.012
c 0. 090 0. 200 0, 004 0. 008
El 6. 250 6. 550 0. 246 0. 258
A 1. 200 0. 047
A2 0. B00 L. 000 0. 031 0. 039
Al 0. 050 0. 150 0. 002 0. 006
e 0. 65 (BSCDY 0. 026 (BSC)
L 0. 500 | 0. 700 0. 020 | 0.028
H 025(TYP) 0.01I(TYP)
o - | - - | -
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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
Lead o | dum Hexaval Polybro Dibutyl Butylbe | Dot )
and y and ent Polybro | minate nthal nzyl hylhex Diisobu
Part name mereur | imi | chromiu | minated | d phthala phthala | ] tyl
lead y m biphenyl | biphen | t€ te yhthl phthala
compou | compo | UM compoun| s yl phthata - 4
nds unds comp ds ethers te
ounds
Lead
o o o o o o o o o o
frame
Plastic
. O o O o O o o O (0] O
resin
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
explanatio of the following the SJ/T11363-2006 standard.
n 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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