WS74HC245

OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

Wide Operating Voltage Range of 2V to 6V

High-Current 3-State Outputs Drive Bus
Lines Directly or Up To 15 LSTTL Loads

Low Power Consumption, 80-uA Max Icc

description/ordering information

® Typical thd =12ns
+6-mA Output Drive at 5V
® Low Input Current of 1 pA Max

N, NS, PACKAGE

(TOP VIEW)
DIR[]2 Uzo]vDD
AL[]2 19[] OE
A2(]3 18[] B1
A3[]4 17]] B2
A4[]5 16]] B3
A5[]6 15]] B4
A6[]7 14[] B5
A7[]8 13]] B6
A8 ]9 12[] B7

vss [J10  11]] B8

These octal bus transceivers are designed for asynchronous bi-direction communication between data buses.
The control-function implementation minimizes external timing requirements.

The devices allow data transmission from the A bus to the B bus or from the B bus to the A bus, depending on
the logic level at the direction-control (DIR) input. The output-enable (OE) input can be used to disable the

device so that the buses are effectively isolated.

ORDERING INFORMATION

ORDERABLE TOP-SIDE
+
A PACKAGE PART NUMBER MARKING
PDIP — N Tube of 20 WS74HC245N WS74HC245N
—40°C to 85°C
SOP — NS Reel of 2000 WS74HC245NSR HC245
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SIPUTER

arrs OCTAL BUS TRANSCEIVERS
WS74HC245 WITH 3-STATE OUTPUTS
FUNCTION TABLE
INPUTS
— OPERATION
OE DR
L L B data to A bus
L H A data to B bus
H X Isolation
logic diagram (positive logic)
DIR 1—1—} ACOJ
- - 19 ==
2

Al

18

v

| .

\_v_/

To Seven Other Channels

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)’

Supply voltage range, VDD ... ... -05Vto7V
Input clamp current, |k (V<0 orV;>VDD) (sSee Note 1) ..ot +20 mA
Output clamp current, ok (Vo <0orVo>Vpp)(seeNote 1) ..., +20 mA
Continuous output current, Ig (Vo = 0t0 VDD) -« -« vt vttt +35 mA
Continuous current through Vpp O VSS ... 70 mA
Package thermal impedance, 835 (see Note 2):

Npackage .........cooiiiiii i 69°C/W

NSpackage ..........ccciiiiiiiiiinannn. 60°C/W

Storage temperature range, Tgtg -« -« v vvereet et

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51-7.
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OCTAL BUS TRANSCEIVERS

WS74HC245 WITH 3-STATE OUTPUTS
recommended operating conditions (see Note 3)
WS74HC245
MIN  NOM  MAX UNIT
VDD Supply voltage 2 5 6 \%
Vpp=2V 1.5
VIH High-level input voltage Vpp =45V 3.15 \%
Vpp=6V 4.2
Vpp=2V 0.5
VL Low-level input voltage Vpp =45V 1.35 \
Vpp=6V 1.8
V) Input voltage 0 VDD \Y
Vo Output voltage 0 VDD \
Vpp=2V 1000
At/Av  Input transition rise/fall time Vpp=45V 500 ns
Vpp=6V 400
TA Operating free-air temperature -40 85 °C

NOTE 3: All unused inputs of the device must be held at Vpp or Vss to ensure proper device operation.

DC ELECTRICAL CHARACTERISTICS

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

Ta = 25°C WS74HC245
PARAMETER TEST CONDITIONS VDD UNIT
MIN TYP  MAX MIN MAX
2V 1.9 1.998 19
loH =20 uA 45V 4.4 4499 4.4
VOH V| = V| orV|_ 6V 5.9 5.999 5.9 \
IOH = -6 MA 45V 398 43 3.84
IOH = 7.8 MA 6V 548 58 5.34
2V 0.002 0.1 0.1
loL =20 pA 45V 0.001 0.1 0.1
VoL V| =V|HyorV|_ 6V 0.001 0.1 0.1 \
loL=6mA 45V 0.17 0.26 0.33
loL=7.8mA 6V 0.15 0.26 0.33
I DIR or OE | V;=Vpp or0 6V +0.1  +100 +1000 | nA
loz |AorB Vo =Vpp or 0 6V +0.01 05 5| pA
Icc V|=Vpp orO, lop=0 6V 8 80 A
Ci DIR or OE 2Vto 6V 3 10 10| pF

AC ELECTRICAL CHARACTERISTICS
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WS74HC245

OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

FROM TO Ta =25°C WS74HC245
PARAMETER (INPUT) (OUTPUT) VOD MNP wax| miN vax| N
2V 40 105 130
tpd AorB BorA 45V 15 21 26 ns
6V 12 18 22
2v 125 230 290
ten OE AorB 45V 23 46 58| ns
6V 20 39 49
2V 74 200 250
tgis OE AorB 45V 25 40 50| ns
6V 21 34 43
2v 20 60 75
ti AorB 45V 12 15 ns
6V 10 13
switching characteristics over recommended operating free-air temperature range, C| = 150 pF
(unless otherwise noted) (see Figure 1)
FROM TO Ta =25°C WS74HC245
PARAMETER (INPUT) (OUTPUT) Voo MIN  TYP MAX| MIN MAX UNIT
2V 54 135 170
tpd AorB BorA 45V 18 27 34 ns
6V 15 23 29
2v 150 270 335
ten OE AorB 45V 31 54 67| ns
6V 25 46 56
2V 45 210 265
t AorB 45V 17 42 53| ns
6V 13 36 45
operating characteristics, Tp = 25°C
PARAMETER TEST CONDITIONS | TYP | UNIT
Cpd Power dissipation capacitance per transceiver No load 40 pF
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OCTAL BUS TRANSCEIVERS
WS74HC245 WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

Vee
PARAMETER | RL cL s1 s2
50 pF
Test ] s1 . tpzH ko OI? Open | Closed
From Output Point L tpzL 150 pF | Closed Open
Under Test tpHZ Open | Closed
(see Note A) T S2 tpLz Closed | Open
= 50 pF
= tpd or tt — or Open Open
LOAD CIRCUIT 150 pF
———————— VDD
In PUt_/ 50% 50%
\ IN— gV
}4' tPLH -P“ }4— tPHL —N‘
‘ ———V
In-Phase | . 1A o00% | 90% N ) OH
output | 50% | \ I} 50%
10% ‘ ‘ ‘ 10% vV
—» [t —> [t Output v
[ tp —P [ tpLH ¥ Control o 9 DD
\ Voy (Low-Level 50% 50%
Out-of-Phase 90% 0 0 90% Enabling) \ At oV
N
Output | == ~— +—— VoL tpzL Jr—ﬂ H tpLZ
I ' —> [ Output F=Vcc | ‘ =VpD
VOLTAGE WAVEFORMS Waveform 1 .
(See Note B) 10%__ v
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES ‘ oL
tPZH H “—ﬂ- tPHZ
———VDD o — —V
9 S utput \ OH
Input 185/)%?2‘ 20% 20% | 5%%‘2,/ Waveform 2 50% 0%
< | \ \ | >0V (See Note B) ~0V
—b —>
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS

NOTES: A. Cy includes probe and test-fixture capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following
characteristics: PRR <1 MHz, Zo =50 Q, ty =6 ns, tf = 6 ns.

The outputs are measured one at a time with one input transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpyy_ are the same as tpg.

o

Ommo

Figure 1. Load Circuit and Voltage Waveforms



tlj
WS74HC245

tlj
WS74HC245


OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

PIN DESCRIPTION

PIN NO. SYMBOL
1 DIR Direction control
2,3,4,5,6,7,8,9 Al -A8 Data inputs / Outputs
10 VssS Ground (0V)
18,17, 16, 15, 14, 13, 12, 11 ]ﬂ— B8 Data inputs / Outputs
19 OE Output enable input (active Low)
20 VDD Positive power supply
PAD DIAGRAM
B7 BS VSS|  |A8 A7
B6
A6
B5
WS74HC245
Die Size = 69 mil x 72 mil A5
Pad size = 90 um x 90 um
B4 A4
B3
A3
— 1
B2 B1 OE| |[vpp |DIR| |A1 A2
The Coordinate of Low Left Corner for Each Pad
B2 (-741.9,-722.4) A3 (651.8,-503.2) B8 (-267.8, 657.6)
Bl (-558.3,-747.1) A4 (651.8,-124.2) B7 (-466.6, 657.6)
OE (-288.0,-747.1) A5 (651.8, 74.6) B6 (-741.9, 506.6)
VDD(-111.4, -742.5) A6 (651.8, 454.0) B5 (-741.9, 236.8)
DIR ( 85.8,-747.1) A7 (559.5, 657.6) B4 (-741.9, -143.4)
Al (262.6,-747.1) A8 (179.3, 657.6) B3 (-741.9, -342.2)

A2 (642.8,-747.1) VSS ( 2.7,658.6)
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OCTAL BUS TRANSCEIVERS

\ 0.200 (5,08) MAX ? Gauge Plane
4 v L Seating Plane

WS74HC245 WITH 3-STATE OUTPUTS
N (R—PDIP—T**) PLASTIC DUAL—-IN—-LINE PACKAGE
16 PINS SHOWN

« PINS **
< A oM 14 16 18 20
N ’ 0.775 | 0.775 | 0.920 | 1.060
i B i i B i W e W i W i W ACMAX 1 (19.69) | (19,69) | (23,37) | (26,92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 (18.92) | (18,92) | (21,59) | (23,88)
P e e iy e g g gy A 0 BB AC AD
w J L 8
0.070 (1,78)
0.045 (114) A
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —
(- ,\\ 5 0.015 (0,38)

? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

7
\
\\ /’ 14/18 Pin Only
20 Pin vendor option @

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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OCTAL BUS TRANSCEIVERS
WS74HC245 WITH 3-STATE OUTPUTS

MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

0,5
3

S A
1A AAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

| [
;§ | Seating Plane $

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.



tlj
WS74HC245


