TG74LCX646FW

LOW VOLTAGE OCTAL BUS TRANSCEIVER/REGISTER
WITH 5V TOLERANT INPUTS AND QUTPUTS

The TC74LCX646 is a high parformance CMOS OCTAL BUS
TRANSCEIVER/REGISTER. Designed for use in 3.3 Volt
systems, it achieves high speed operation while maintaining

(TENTATIVE)

the CMOS low power dissipation.

This device is designed for low-voltage ( 3.3V ) Vcg
applications, but it could be used to interface to 5V supply
environment for both inputs and outputs.

This device is bus transceiver with 3 —state outputs, D—type

flip—flops, and control circuitry arranged for multiplexed

FW{SOL24—P—300)
Weitht : 0.57g(TYP.)

transmission of data directly from the internal registers. All
inputs are equipped with protection circuits against static
discharge.

FEATURES:

+ Low Voltage Operation : Vo= 2.0~3.6V

« High Speed Operation : t,o= ns(max.) at Vgc=3.0~3.6V

APPLICATION NOTES

« Output Current : |ion] / loL =24mA(min.) at Vgg=3.0V 1) Do not apply a signal to any bus

¢ Latch-up Performance : +300mA terminal when it is in the

+ ESD Performance : +2000V ( Human Body Model) output mode. Damage may

1200V ( Machine Model ) result.

o Available in JEDEC SOP 2) All floating { high impedance )

« Bidirectional interface between 5V and 3.3V signals. bus terminals must have their

» Power Down Protection is provided on all inputs and input levels fixed by means of

outputs. pull up or pull down resistors.
« Pin and Function Compatible with the 74 series
( 74AC/HC/F/ALS/LS etc. ) 646 type. PIN ASSIGNMENT
NS
1IEC LOGIC SYMBOL CAB 1 E :l 24 Vee
PN SDA‘; 2 [ 123 caa
o5 o 22 saa
caa i toce A1 4[] 121 @
S A2 5 [ 120 81
Al (3) :‘wd; 'AJHLZE)N A3 b6 E :] 19 B2
$501 niaee At 7 [ 118 83
AZ-%-: :r%:-;BZ A5 8 [] 117 B4
TS I A6 9 [ 1 16 85
AS“@L: 08 o¢ A7 10 [ 1 15 B6
As—(%))'c :7%%;86 A8 11 [ 1 14 87
2; (0 :771?):; GND 12 [] 1 13 B8
(TOP VIEW)
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e ————— TC74LCX646FW

TRUTH TABLE

G | DIR | cAB | CBA | SAB | sBA A B Function
. INPUTS INPUTS The output functions of A and B Busses are
X X* X X .
z Z disabled.
H X -
- Both A and B Busses are used as inputs to
. £ X X X X the internal flip-flops. Data on the Bus will
be stored on the rising edge of the Clock.
X* X * INPUTS QuTPUTS The data on the A bus are displayed on the
L X L L B bus
H H .
L L The data on the A bus are displayed on the
Fqoxe L X " H B Bus, and are stored into the A storage
flip-flops on the rising edge of CAB.
L H K
The data in the A storage flop-flops are
X* * 1 .
X H X X Qn displayed on the B Bus.
The data on the A Bus are stored into the A
Iy X * H X L L storage flip-flops on the rising edge of CAB,
- H H and the stored data propagate directly onto
the B Bus.
. . OUTPUTS INPUTS The data on the B Bus are displayed on the
X X X L L L A bus
H H us.
- L L The data on the B Bus are displayed on the
X* J X L H " A Bus, and are stored into the B storage
flip-flops on the rising edge of CBA.
L L E .
The data in the B storage flip-flops are
x * * x .
X A Qn X displayed on the A Bus.
The data on the B Bus are stored into the B
¥ I's X » L L storage flip-flops on the rising edge of CBA,
- B H H and the stored data propagate directly onto
the A Bus.
Notes: X: Don't Care

Qn: The data stored into the internal {lip-flops by most recent low to high transition of the clock inputs.
Z. High Impedance
*. The clocks are not internally gated with either G or DIR. Therefore, data on the A and/or B Busses may be
clocked into the storage flip-flops at any time.
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TIMING CHART
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ABSOLUTE MAXIMUM RATINGS

TC74LCX646FW

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7.0 \
DC Input Voltage (DIR, G) Vin —0.5~7.0 ]
—0.5~7.0 ( Off-State)
DC Busl/O Voltage Viro ~0.5~Vec +0.5 {High or Low State )* v
Input Diode Current lix —50 mA
Output Diode Current lok *+50 (Vour<GND Vour>Vee) mA
DC Output Current lout 50 mA
DC V¢c/Ground Current lec ! lonp +100 mA
Storage Temperature Tstg —65~150 °C
* : Ipyr absolute maximum rating must be observed.
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
2.0~3.6 (Operating)
Supply Voltage Ve 1.5~3.6 (Data Retention Only) v
Input Voltage (DR, G) Vin 0~5.5 \
0~5.5 { Off-State)
Busl/O Voltage Vie | gV (High or Low State) v
24 (Vee=3.0~3.6)
Output Current fon /oL +12 (Vec=2.7~30) mA
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~10 (Vin=0.8~2V, Vc=3V) ns/V
DC ELECTRICAL CHARACTERISTICS
Ta=—40~85°C
PARAMETER SYMBOL TEST CONDITION Vee (V) UNIT
MIN. MAX.
High - Level Input Voitage Vix 2.7~3.6 2.0 - \
Low - Level Input Voltage Vi 2.7~3.6 - 0.8 \
o - Lovel How=—100uA | 27~3.6 |Vec-0.2 —
gn - Leve Vo Vin= fon = — 12mA 2.7 22 - v
Output Voltage VigorV, lon=—18mMA 3.0 2.4 —
lon = —24mA 3.0 2.2 -
Low - Level Vi = loo = 100A 2.7~36 — 0.2
Vo loo=12mA 2.7 - 0.4 \Y)
Qutput Voltage L ViyorV o = 24mA 30 _ 0.55
Input Leakage Current [ Vin=0~5.5V 27~36 - +5.0 pA
3 - State Output Vin=Vigorv, - —
Off - State Current loz Vour =0~5.5V 27~356 5.0 HA
Power Off Leakage Current lose | Vin/Vour=5.5V  {perPin) 0 - 100 7.
Quiescent § Iy € N I Vin=Vcecor GND 2.7~3.6 - 10.0 A
ui u urren
PPl € Vu/Vour=3.6~55V 27~36| — £100 | “
Increase in lcc per input Alee |Viw=Vee - 0.6V 27~3.6 - 500 H#A
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TIMING REQUIRNENTS

Ta = —40-85°C
PARAMETER SYMBOL TEST CONDITION Nee =2.7V] Ve =3.3%20.3V  [UNIT
MAX. MIN. MAX.
Minimum Pulse Width tw (L) (Fig. 1, 5) — ns
tw (H)
Minimum Set-up Time ts (Fig. 1,5) — ns
Minimum Hold Time th (Fig. 1, 5) - ns
AC ELECTRICAL CHARACTERISTICS
Ta=—40~85°C
PARAMETER SYMBOL TEST CONDITION Nee =2.7V| Ve =3.3+0.3V  |UNIT
MAX. MIN. MAX.
Propagation Detay Time toLH .
{An, Bn—Bn, An) o, |(Fi9-1.2) 1.5 ns
Propagation Delay Time TpLH :
(CAB, CBA - Bn, An) tor, | 1191 5) 1.5 ns
Propagation Delay Time toLH ;
(SAB, SBA - Bn, An) o |(F19-1,2) 15 ns
3 - State_output Enable Time tozL -
(G, DIR-An, Bn) tozn |(F19-1,3.4) 1.5 ns
3 - State output Disable Time toLz .
(G, DIR-An, Bn) tonz |(F19-1,3,4) 1.5 ns
Maximum Clock Frequency fmax — - MHz
tostH _ _
Output to Output Skew tosHL (Note 1) 1.0 ns
Note (1) Parameter guaranteed by design. ( tosn = Itoinm = torkn b tosnt = o m — toutn )
DYNAMIC SWITCHING CHARACTERISTICS (Input t,=t¢=2.5ns, C =50pF, R =500Q)
Ta=25°C
PARAMETER SYMBOL TEST CONDITION Vee (V) UNIT
TYPICAL
Quiet Output Vin=3.3V,V, =0V
Maximum Dynamic Vo, Voir 33 TBD A%
Quiet Output C V=33V, Vv =0V
Minimum Dynamic Vg, Vouvl 33 T8D v

TBD : Actual performance will be noted upon completion of characterization.
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CAPACITIVE CHARACTERISTICS

PARAMETER SYMBOL TEST CONDITION Ve (V) Ta =257 UNIT
TYPICAL
Input Capacitance Cin 3.3 7 pF
Bus Input Capacitance Cio 3.3 8 pF
Power Dissipation Capacitance| Cpp |fiv=10MHz (Note 1) 3.3 pF
Note (1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation :
lec{opr.) =Cop - Voo fin+1cc/ 8 { per bit)
TEST CIRCUIT
Fig.1

. QOpen
Switch o—=2 {0V Parameter Switch
o———o GND
e R tpLH, tpHL Open
OUTPUT o———¢+—¢— MEASURE
N | €. = 500F tplZ, tpZL 6.0V
CL - RL L= p
2 ﬁ R~ 2000 tpHZ, tpZH GND
” tw, ts, th Open
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AC WAVEFORM

Fig. 2 {tpLH, tpHL) Fig. 4 (tplZ, tpHZ, tpZL, tpZH)
t  25ns tf  2.5ns ¢ 25ns te 2508
i 5 | .
2.7V —‘4 L——— 2.7V
90% 90%
INPUT ZZF 1_?\5‘% INPUT N v
(An,Bn,SAB,SBA) — 0% D {DIR) 10% GND
YOH \ 30V
QUTPUT Y ouTPUT \1.sv /
(8n,An) [EE— VoL (An) VoL + 03V o
tpLH toHL tozL Lz
Lt | P P
Fig. 3 (tplz, tpHZ, tpzL, tpZH)
OUTPUT =7 Vou
ty  2.5ns ty  2.5ns (An) //I,SV VO\W
v S0% X 27V GND
OUTPUT DISABLE 15V N tpzH tpRZ
E 10% el ot
(G) Y GnD
toLz tpz1 QUTPUT — 30V
3oy (Bn) 15V
\ VoL +03V
OQUTPUT (An, Bn) 15V R VoL
Lowto Offtolow —0 o VoL +03V \_ vou etz 48
tpHZ ipZH - Vou - 03V vou
R — o Vo OUTPUT on sy
VoH - 0.3V
OUTPUT (An, 8n) 2 £ sy (Bn) - T anD
High to Off to High g GND a
oUTPUTS OUTPUTS OUTPUTS
ENABLED DISABLED ENABLED

Fig.5 (tpLH, tpHL, tw, ts, th)

250ty 25ns

/— 27V

INPUT
(CAB, CBA) GND
— 27V
INPUT 1
(An,Bn) GND
5 (H) th (H} ‘ g {U) th{L)

- | VoH
OQUTPUT 15V
(Bn, An) Vou
tpHL tolH
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