74VCXH245

Low-Voltage 1.8/2.5/3.3 V

8-Bit Transceiver
(3—State, Non—-Inverting with Bushold)

The 74VCXH245 is an advanced performance, non-inverting 8—bit
transceiver. It is designed for very high-speed, very low—power
operationin 1.8V, 2.5V or 3.3 V systems.

The 74VCXH245 is designed as a byte control. The
Transmit/Receive (T/R) inputs determine the direction of data flow
through the bidirectional transceiver. Transmit (active—HIGH) enables
datafrom A ports to B ports; Receive (active-LOW) enables data from
B to A ports. The Output Enable input (DEvhen HIGH, disables
both A and B ports by placing them in a HIGH Z condition. The data
inputs include active bushold circuitry, eliminating the need for
external pullup resistors to hold unused or floating inputs at a valid
logic state.

¢ Designed for Low Voltage Operationgy¢ = 1.65-3.6 V
* High Speed Operation: 3.5 ns max for 3.0t0 3.6 V
4.2 ns max for 2.3t0 2.7V
8.4 ns max for 1.65 to 1.95 V
e Static Drive: +24 mA Drive at 3.0 V
+18 mA Drive at 2.3V
+6 mA Drive at 1.65 V
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¢ Includes Active Bushold to Hold Unused or Floating Data Inputs at a

Valid Logic State

ORDERING INFORMATION

* Near Zero Static Supply Current in All Three Logic Statesu®)

Device

Package

Shipping

Substantially Reduces System Power Requirements

74VCXH245

DQFN

TBD

* Latchup Performance Exceet800 mA @ 85C

¢ ESD Performance: Human Body Model >2000 V; Machine Model >200 V

[0 Semiconductor Components Industries, LLC, 2004 1

July, 2004 - Rev. 9

Publication Order Number:

74VCXH245/D




74VCXH245

OE 19 —
19 12
ududuuuu TR1 —
r——————— 1
20[0) | | qu 2 \F’
pN#L[D | I {10 AD v
Lo - ]
ANNNNNNN s (1 N
2 9 Al /
Figure 1. Pinout (Top View) \j 17
)
s N
A2 /
]’ 16
PIN NAMES s O 1 N
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PINS FUNCTION "7
15
OE Output Enable Input ) AN
TR Transmit/Receive Input 6 \|
AO0-A7 Side A Bushold Inputs or 3-State Outputs A4 P
BO-B7 | Side B Bushold Inputs or 3-State Outputs "7/ "
! N
7 \[
A5
TRUTH TABLE - |
INPUTS OPERATING MODE o C’ N
OE TR Non-Inverting A6
L L B Data to A Bus : 12
L H A Data to B Bus A7 —2 /J:
H X Z State ]/ 11
N

BO

Bl

B2

B3

B4

B5

B6

B7

H = High Voltage Level

L = Low Voltage Level

Z = High Impedance State

X = High or Low Voltage Level and Transitions are Acceptable

Vce =Pin 20
GND = Pin 10

Figure 2. Logic Diagram
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74VCXH245

ABSOLUTE MAXIMUM RATINGS*

Symbol Parameter Value Condition Unit
Vee DC Supply Voltage -05t0+4.6 \%
\ DC Input Voltage -05<V|sVcc+05 \
Vo DC Output Voltage -0.5<Vp<Vcc +0.5 Note 1 \%
lik DC Input Diode Current -50 V| <GND mA
lok DC Output Diode Current -50 Vo < GND mA

+50 Vo >Vce mA
lo DC Output Source/Sink Current +50 mA
Icc DC Supply Current Per Supply Pin +100 mA
IeND DC Ground Current Per Ground Pin +100 mA
Tstg Storage Temperature Range —65 to +150 °C

Maximum ratings are those values beyond which device damage can occur. Maximum ratings applied to the device are individual stress limit
values (not normal operating conditions) and are not valid simultaneously. If these limits are exceeded, device functional operation is not implied,
damage may occur and reliability may be affected.

1. lp absolute maximum rating must be observed.

RECOMMENDED OPERATING CONDITIONS**

Symbol Parameter Min Typ Max Unit
Vee Supply Voltage Operating 1.65 3.3 3.6 \%
Data Retention Only 1.2 3.3 3.6
\ Input Voltage -0.3 Vee \
Vo Output Voltage 0 Vee \%
loH HIGH Level Output Current, Vcc=3.0V-3.6 V -24 mA
loL LOW Level Output Current, Vcc =3.0V -3.6 V 24 mA
loH HIGH Level Output Current, Vcc =2.3V -2.7V -18 mA
loL LOW Level Output Current, Vec =2.3V -2.7V 18 mA
loH HIGH Level Output Current, Vgc =1.65V - 1.95V -6 mA
loL LOW Level Output Current, Vcc =1.65V - 1.95V 6 mA
Ta Operating Free—Air Temperature -40 +85 °C
AYAV Input Transition Rise or Fall Rate, V|y from0.8Vto 2.0V, Vcc=3.0V 0 10 ns/V

**Eloating or unused control inputs must be held HIGH or LOW.

http://onsemi.com
3



DC ELECTRICAL CHARACTERISTICS

74VCXH245

Ta = —40°C to +85°C

Symbol Characteristic Condition Min Max Unit
ViH HIGH Level Input Voltage (Note 2) 1.65V<Vcc <195V 0.65 x Ve \
23V<Vec<27V 1.6
27V <Vcc<36V 2.0
VL LOW Level Input Voltage (Note 2) 1.65V<Vee<1.95V 0.35 X Ve \Y
23V<Vees27V 0.7
27V <Vcc<36V 0.8
VoH HIGH Level Output Voltage 1.65V <V 3.6V, gy =-100 uA Vee - 0.2 Vv
Vee = 1.65 V; Igy = =6 mA 1.25
Veec =23V lpy=-6 mA 2.0
Vee = 2.3V, loy = —12 mA 1.8
Vee = 2.3V, Ioy = —18 mA 1.7
Vee = 2.7V, loy = =12 mA 2.2
Vee = 3.0V Ioy = —18 mA 24
Vee =3.0V; Ioy = =24 mA 2.2
VoL LOW Level Output Voltage 1.65V <Vee 3.6V, Ig. =100 uA 0.2 \%
Ve =165V, Ig. = 6 mA 0.3
Vee =23V lgL =12 mA 0.4
Vee =23V oL =18 mA 0.6
Vec =27V oL =12 mA 0.4
Vee =3.0V; oL = 18 mA 0.4
Vee =3.0V; oL =24 mA 0.55
Iy Input Leakage Current ViN =Vecor GND; Ve =3.6V 5.0 uA
l(HoLD) Minimum Bushold Input Current Vec=3.0V,Vy=08V 75 A
Vec=3.0V,ViN=2.0V -75
Vec =23V, V=07V 45
Vec =23V, V=16V -45
Vec =1.65V, Viy =057 V 25
Vec =1.65V, Viy = 1.07 V -25
liop) Minimum Bushold Over—Drive Vce = 3.6V, (Note 3) 450 uA
Current Needed to Change State Vee =36V, (Note 4) 250
Vee =2.7V, (Note 3) 300
Vee =2.7V, (Note 4) -300
Vce =195V, (Note 3) 200
Vee = 1.95 V, (Note 4) -200
loz 3-State Output Current Vo =Vccor GND; Vec =3.6V, +10 A
Vi=ViyorVy
lcc Quiescent Supply Current (Note 5) 1.65V<Vcc<3.6V;V,=GNDorVce 20 uA
Alcc Increase in Icc per Input 27V<Vcc<36V;Viyg=Vcc-06V 750 A
2. These values of V, are used to test DC electrical characteristics only.
3. An external driver must source at least the specified current to switch from LOW-to—-HIGH.
4. An external driver must sink at least the specified current to switch from HIGH-to-LOW.
5. Outputs disabled or 3—-state only.
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74VCXH245

AC CHARACTERISTICS (Note 6; tg = tr = 2.0 ns; C,_ = 30 pF; R, = 500 Q)

Limits
Ta = —40°C to +85°C
Veec=3.0V1t036V | Vcc=23V102.7V | Vcc=1.65V101.95V
Symbol Parameter Waveform Min Max Min Max Min Max Unit
tpLH Propagation Delay 1 0.6 35 0.8 4.2 15 8.4 ns
tPHL Input to Output 0.6 3.5 0.8 4.2 15 8.4
tpzH Output Enable Time to 2 0.6 4.5 0.8 5.6 15 9.8 ns
tpzL High and Low Level 0.6 4.5 0.8 5.6 15 9.8
tpHz Output Disable Time From 2 0.6 3.6 0.8 4.0 15 7.2 ns
tpLz High and Low Level 0.6 3.6 0.8 4.0 15 7.2
tosHL Output-to—Output Skew 0.5 0.5 0.75 ns
tosLH (Note 7) 0.5 0.5 0.75

6. For C_ =50 pF, add approximately 300 ps to the AC maximum specification.

7. Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device.
The specification applies to any outputs switching in the same direction, either HIGH-to—LOW (tosp) or LOW-to—HIGH (tos1); parameter
guaranteed by design.

DYNAMIC SWITCHING CHARACTERISTICS

Tp = +25°C
Symbol Characteristic Condition Typ Unit
VoLp Dynamic LOW Peak Voltage Vec=18V, CL=30pF Viy=Vce, ViL=0V 0.3 \%
(Note 8) Vee =25V, CL =30 pF, Vi = Voo, Vi =0V 0.7
Vee =33V, CL=30pF, Viy = Ve, ViL=0V 1.0
Vorv Dynamic LOW Valley Voltage Vec=18V,C . =30pF, Viy=Vce, ViL=0V -0.3 \%
(Note 8) Vee =25V, CL =30 pF, Vi = Voo, Vi =0V 0.7
Vee =33V, CL=30pF, Viy = Ve, ViL=0V -1.0
Vonv Dynamic HIGH Valley Voltage Vec=18V,C . =30pF Viy=Vcc, ViL=0V 13 \%
(Note 9) Vee =25V, CL =30 pF, Vi = Voo, Vi =0V 17
Vee=33V,C =30pF Viy=Vce, V)L=0V 2.0

8. Number of outputs defined as “n”. Measured with “n—1" outputs switching from HIGH-to—LOW or LOW-to—HIGH. The remaining output is
measured in the LOW state.

9. Number of outputs defined as “n”. Measured with “n—1" outputs switching from HIGH-to—LOW or LOW-to—-HIGH. The remaining output is
measured in the HIGH state.

CAPACITIVE CHARACTERISTICS

Symbol Parameter Condition Typical Unit
Cin Input Capacitance Note 10 6 pF
Cour Output Capacitance Note 10 7 pF
Cpp Power Dissipation Capacitance Note 10, 10 MHz 20 pF

10.Vec = 1.8,2.50r3.3V; V, =0 V or Vec.
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WAVEFORM 1 - PROPAGATION DELAYS
tr = tr = 2.0 ns, 10% to 90%; f = 1 MHz; tyy = 500 ns
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WAVEFORM 2 - OUTPUT ENABLE AND DISABLE TIMES
tr = tr = 2.0 ns, 10% to 90%; f = 1 MHz; ty, = 500 ns

Figure 3. AC Waveforms

Vee
Symbol 33V+03V 25V+0.2V 1.8Vv+0.15V
Vig 27V Vee Vee
Vin 15V Vecl2 Veel2
Vy VoL+03V | VoL +015V | Vo +0.15V
vy Vou-03V | Vou-015V | Vou-0.15V
Vee
? O— 6VorVggx2
R O— OPEN
PULSE () DUT O— GND
GENERATOR b
Rr l -l- G R
TEST SWITCH
tpLH: tPHL Open
tpzL, tpLz 6VatVcc=3.3+03YV,
Veex2atVee=2540.2V; 1.8V £0.15V
tpzH, tPHz GND

C. = 30 pF or equivalent (Includes jig and probe capacitance)
R| =500 Q or equivalent
Rt = Zgyr of pulse generator (typically 50 Q)

Figure 4. Test Circuit
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74VCXH245

PACKAGE DIMENSIONS

DQFN
SUFFIX MNR2
CASE 485AA-01

ISSUE A

0] —=p—A] ;

NOTES:
. DIMENSIONING AND TOLERANCING PER
B ASME Y14.5M, 1994.
I 2. CONTROLLING DIMENSION: MILLIMETERS.
| 3. DIMENSIONS b APPLIES TO PLATED
PIN ONE REEERENCE TERMINAL AND IS MEASURED BETWEEN
0.25 AND 0.30 MM FROM TERMINAL.
4. COPLANARITY APPLIES TO THE EXPOSED
PAD AS WELL AS THE TERMINALS.

| MILLIMETERS |

| DIM| MIN | MAX

- ——1-[E] A | 080 | 1.00

Al 000 | 005

A2 065 | 075
A3 | 020REF

b | 020] 030
D 2.50 BSC

ox D2 [ 085 [ 115
E 4.50 BSC

D015 | C E2 | 185 | 215
e 0.50 BSC

2X K[ 020 [ ——

E C L] 035 045

2
20x|[0.08 | C 1

SEATING
PLANE

()

20x L 9

e
gubouuod
_V_:____
|
i
s

0.10 |C
0.05 |C

http://onsemi.com
7



74VCXH245
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3.45 All Dimensions in mm.

4.80
Figure 5. 20 Pad DQFN Suggested Board Layout (Bottom View)
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