CMOS DIGITAL INTEGRATED CIRCUIT
TENTATIVE PRELIMINARY DATA

TC74HC643P

OCTAL BUS TRANCEIVER

TC74HC245P 3-STATE, NON-INVERTING

TC74HC640P 3-STATE, INVERTING

TC74HC643P 3-STATE, INVERTING AND NON-INVERTING

The TC74HC245, TC74HC640 and TC74HC643 utilize silicon gate C2MOS technology to achieve

operating speed equivalent to LSTTL parts.

Along with the low power dissipation and high noise immunity of standard Cc2M0S
integrated circuit, it possesses the driving capability of 15 LSTTL loads.

These IC's are intended for two-way asynchronous communication between data buses,

and the direction of data transmission is determined by DIR input.

The enable input (G) can be used to disable the device so that the buses are
effectively isolated. All inputs are equipped with protection circuits against static

discharge or transient excess voltage.

TC74HC245P - TC74HC640P

FEATURES :
. High Speed.....cocrvuvveennnns tpd=1lns(Typ.) at Vg(=5V
. Low Power Dissipation......... Icc=4#A(Max.) at Ta=25°C
. High Noise Immunity........... VNIH=VNTL=28% V¢c(Min.)
. Output Drive Capability....... 15 LSTTL Loads "
. Symmetrical Output Impedance..|IgHl=IpL=6mA(Min.) g
. Wide Operating Voltage Range..V(C(opr)=2V~ 6V 20
. Pin and Function Compatible with 74L5245/640/643 | 1
DIP (5-254)

NOTICE FOR APPLICATION INPUT and OUTPUT EQUIVALENT CIRCUIT
It is prohibited to apply a signal to a bus DIR, &, @ A, B
terminal when it is in output mode. Vee  Vec o1
And when a bus terminal is floating (high _-.4 ‘;
impedance state), it is requested to fix
the input level ;y means of external pull o N o __;:::?jh_o
down or pull up resistor or BUS TERMINATOR - 3
1C (TC40117BP). GND -

GND GND
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TC74HC245P - TC74HC640P
TC74HC640P

TC74HCR245 TC74HCG640 TC74RC643
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LOGIC DIAGRAM
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A8 the same circuit as above B8

Note. In case of TC74HC24%5 or TCT4HC643, input inverters marked #at A bus and B bus
or at B bus are eliminated respectively.
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TC74HC245P - TC74HC640P
TC74HC640P

/
TRUTH TABLE
INPUT FUNCTION OUTPUT

G DIR A BUS B BUS | HC245 HC640 | HC643

L L OUTPUT INPUT A =B A=TB A =B

L H INPUT OUTPUT | B = A B=A | B=24

H % Z Z Z Z

# : "H" or "L"
Z : High Impedance
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNLT # 500mW in the range of
Supply Voltage Range Voo -0.5~7 v tra=_40°c~‘. 65°C.
- and from Ta=65°C up to
DC Input Voltage VIN -0.5~Vgct+0.5 v 85°C derating factor
DC Output Voltage VouT -0.5~Vget+0.5 \Y Z[f)pii(e)gwlll;(t:iihz(l)(l)m‘g?
Input Diode Current Ik +20 mh
Output Diode Current Ink +20 mA
DC OQutput Current IouT £35 mA
DC Vge/Ground Current Ipc 170 mA
Power Dissipation Py 500%* mW
Storage Temperature Tstg -65~150 °C
Lead Temperature 1Osec TL 300 °c
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL LIMIT UNIT

Supply Voltage Vee 2~6 \
Input Voltage ViN 0~Vee v
Output Voltage Vout 0~Vee v
Operating Temperature Topr -40~ 85 °C
Input Rise and Fall Time ty,tf 0~ 500 ns
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TC74HC245P - TC74HC640P

TC74HC640P
DC ELECTRICAL CHARACTERISTICS
YY) — o
PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40-85°C UNIT
vee MIN. | TYP. | MAX. | MIN. | MAX.
2.0 [ 1.5 - - 1.5 -
High-Level
Input Voltage Vin 4.5 [3.15 - - 13.15 - v
6.0 | 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level &
Input Voltage VIL 4.5 - 1.35 - [1.35 \Y
6.0 - - 1.8 - 1.8
] 2.0 11.9 2.0} - 19| -
v Lon=-204A | 4.5 | 4.4 | 4.5 - 4.4 -
High-Level IN*
. . .0 - . - v
Output Voltage Vo VIg or VIL“' 6.0 159 |6 59
Ion=-6mA 4.5 14,18 }4.31 - 413 -
Iop=-7.8mA| 6.0 [5.68 |5.80 - |5.63 -
2.0 - 0.0 0.1 - 0.1
- Top=200A 4.5 - 0.0 | 0.1 - 0.1
Low-Level VIN®
: . - . 0. - 0.1 v
Output Voltage VoL Vg or Vrrl- 6.0 0.0 L
10L=6mA 4.5 - (0.17 [0.32 - [0.37
101.=7.8mA 6.0 - 0.18 |0.32 - 0.37
3-State Output V=V v
Off-State Ioz | INT'IH oF VIL 6.0 | - - lto.s | - hs5.0
Current Vour=Vce or GND
Input Leakage -
Current* Tix | Vig=Vee or GHD 6.0 - - |$0.1 - [t1.0 uA
Quiescent M _ . 4 _ 40.0
Supply Current Icc V1n=Veg or GND 6.0 .0
» Applicable only to DIR, G, G input.
AC ELECTRICAL CHARACTERISTICS (C;=50pF, Input ty=tf=6ns)
=250 =dy °c
PARAMETER SYMBOL | TEST CONDITION Ta=257C Ta=-40-85"C| ynyp
V¢e MIN.| TYP.| MAX.| MIN.| MAX,
2.0 - 25 60 - 75
Output Transition tTLH 4.5 _ 8 12 _ 15 ns
Time tTHL
6.0 - 7 11 - 13
2.0 - 50 110 - 135
Propagation Delay tpLH 4.5 B 13 22 _ 27 ne
Time tpHL
6.0 - 11 19 - 23
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TC74HC245P - TC74HC640P

TC74HC640P
AC ELECTRICAL CHARACTERISTICS (CONTINUED)
r[v = o = o
PARAMETER SYMBOL {TEST CONDITION a=257¢ ra=-40-85°C UNIT
vee | MIN. | Typ. | Max. | MIN. | MAX.
2.0 - 80 165 - 200
3 State Output Enable tpZL _
Time tpZH Ry =1ka 4.5 - 20 33 - 40
6.0 - 17 28 - 34 ns
2.0 - 60 90 - 230
3 State Output tpLz _
Disable Time tpHZ Ry=1kd 4.5 - 2 38 - 46
6.0 - 24 36 - 44
Input Capacitance CIN DIR, G, G - 5 10 . 10
Bus Input Capacitance | C1/0 | An, Bn - 13 - oF
Power Dissipation . TC74HC245 - 33 - . =
Capacitance Cpp(l)
TC74HC640/643 - 40 - - -

Note (1) Cpp is the value of internal equivalent capacitance calculated from ICC
operation without load. Average operating current can be obtained by the
following formula.

Icc(opr)=Cep-Vec: ftIce/8  (per bit)

SWITCHING CHARACTERISTICS TEST WAVEFORM

6éns 6ns 6ns 6ns
1 — — B
] £o% \ Voe _ 90% Vee
A or B 50% k a 50%
10% % —— ow 0% aND
JE— v, —_— Vou
B or a :(O)‘;b 0 A or B 50% //—
I i © Inversio .
(Invergion) Yo% | Vo, (Inversion) =~ vor
UL < — - tpLH -+ tpLZ ’
B or A 30% Von A or B paL 90% Von
(Non—inversion) £0% (Non—inversion) 50%
— | [ro% VoL —— ~~——— VoL
- CTLH tTHL ]
UPLH w+— -t tpHL tpzH TpHZ
Icc(opr) TEST CIRCUIT Cpp CALCULATION
p PD
6 Cpp is to be calculated with the formula
1 )
o C O Vg hereunder by using the measured value of
o __J:l By~ Icc(opr) in the test circuit drawn left
N i :
g ; : . side.
I Ag Bgl—
G GND Ccpp = I()C(ogr)
— TIn-Vee
Input waveform is the same as that in case
of switching characteristics test,
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TC74HC245P - TCT4HC640P
TC74HC640P

Tog CHARACTERISTICS

Ipr CHARACTERISTICS

SUPPLY VOLTAGE Vgg (V)

HIGH LEVEL OUTPUT VOLTAGE Vop - Vog (V) Von =48V T 1T L
-5 “a 5 -2 TR g ce== Ta=25C (typ.)
0 g 50
AT | | EEE
IT‘ 10 I% e~ B
B 1 £ RN 4 B
o4 -0 © g~ 80 A
b 11 1/ 55 &3 / ]
= A B - Ta=85C (min.)
-+ —sg B~ = 20 o =T=F =74
Ta=85C (min.) / EF: & . -~ |
- €] # -+ -
4 a0 é” 5 10 7 "
T : ; T -
~50 I 0
Ta=25T (typ) A Voo a5V 5] o 1 2 3 * 5
ce= & - LOW LEVEL OUTPUT VOLTAGE Vgy, (V)
tTLH, tTHI, ~ Vcc CHARACTERISTICS tpLH, tpHL - VCC CHARACTERISTICS
. CL=50pF Cp="50pF
g | Ta=zst E - Ta=25C
5 50p—— 1 & 80
- - 2 | -
52 N } 38
o 30 = 30
e ] 2
g ||| NI | z & N,
<5 N SR N
) P \ j
Es N 5 ™~
e d N ) .
2510 A 10
e}
g . 4
° __F B — . =] S S SN W SN S
L — 5
0 1 2 3 4 5 6 0 1 2 3 4 5 3
SUPPLY VOLTAGE Vgo (V) SUPPLY VOLTAGE Vgg (V)
tplZ,tpHz ~ Ve CHARACTERISTICS tpZL,tpZH - Vgc CHARACTERISTICS
[~ C1,=:50 pF Cp,=50pF
— Ry, =1k \ Ay, = 1k
g sobt— ] Ta =250 2/\ 50 \ Ta =267
-~ \p Hoa \
38 N —— oo
a0l 30 ’_‘\ =g 30 N
E: i A E N
@ % ! "1""‘4 = ) N
Ay - = .
- B d
BN BN
£ £&
B s 10 57 10
=3 <
<
-
0 1 2 3 4 5 6 0 1 2 3 4 5 6

SUPPLY VOLTAGE V¢ (V)

262




TC74HC245P - TC74HC640P
TC74HC640P

tTLH,tTHL - CL CHARACTERISTICS (TYP.) tpLH.tpHL - CL CHARACTERISTICS (TYP.)

20l Vcc:5_V 20l Veo=5YV
= Ta=25°C o Ta= 25C
= =
(=l =
« —~ e —~
z a ) |1
o c < =
o~ | 2~ |t
o A
2E 10 ] = % 10 -1
g + ]
[l » : -
e g i $3
[ 5 // [
B o
) &
o ~

0 0

0 5C 100 0 50 100
LOAD CAPACITANCE Cp (pF) LOAD CAPACITANCE  Cp, (pF)
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