Intel PRELIMINARY

8293
GPIB TRANSCEIVER

= Nine Open-collector or Three-state a On-chip Decoder for Mode
Line Drivers Configuration

m 48 mA Sink Current Capability on = Power Up/Power Down Protection to
Each Line Driver Prevent Disrupting the IEEE Bus

u Nine Schmitt-type Line Receivers = Connects with the 8291 and 8292 to
High Capacitance Load Dri Form an |EEE Standard 488 Interface

. Cagpabiﬁff a rive Talker/Listener/Controlier with no

Additional Components

= Single SV Power Supply m:Only Two 8293’s Required per GPIB

m 28-Pin Package Interface

m Low Power HMOS Design a On-Chip IEEE-488 Bus Terminations

The Intel® 8293 GPIB Transceiver is a high current, non-inverting buffer chip designed to interface the 8281 GPIB
Talker/Listener or the 8292 GPIB Controller with the 8291 to the IEEE Standard 488-1978 Instrumentation Interface
Bus. Each GPIB interface would contain two 8293 Bus Transceivers. In addition, the 8293 can also be used as a general
purpose bus driver.
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Table 1. Pin Description

Symbol | Pin No.| Type Name and Function Symbol [Pin No.| Type Name and Function
BUS1- | 12,13, | /O | GPIB Lines, GPIB Side: These are EOI 3 /O | End Or Identify: This pin indicates
BUS9 15-19, the |EEE-488 bus interface driver/ the end of a multiple byte transfer or,
21,22 receivers. Using the mode select in conjunction with ATN, addresses
pins, they can be configured dif- the device during a polling se-
ferently to allow direct connections quence. It connects to the 8291 and
between the 8291 GPIB Talker/ is switched between transmit and
Listener and the 8292 GPIB Con- receive by T/R2. This pin is TTL
troller. compatible.
DATA1- | 5-11, | /O | GPIB Lines 8291/92 Side: These ATN 4 O | Attentlon: This pin is used by the
DATA10 | 23-25 are the pins to be connected to the 8291 to monitor the GPIB ATN con-
8291 and 8292 to interface with the trol line. It specifies how data on the
GPIB bus. Their use is programmed DIO lines is to be interpreted. This
by the two mode select pins, OPTA output is TTL compatible.
and OPTB. All these pins are TTL OPTA 27 I | Mode Select: These two pins are to
_ compatible. OPTB | 26 | I |control the function of the 8293. A
T/R1 1 | | Transmit Recelve 1: This pin con- truth table of how this programs the
trols the direction for NDAC, NRFD, various modes is in Table 2.
E:r‘:;p:;‘i‘l;:'o“o'os- Input is TTL Voo 8 | P.S. ‘i°'1'§s‘/f§: Positive power supply (5V
TIR2 2 I | Transmit R_ece!ve 2: This pin con- GND 14, 20 | P.S. | Ground: Circuit ground potential.
trols the direction for EQL Input is
| TTL compatibie.
Table 2. 8293 Mode Selection Pin Mapping
IEEE Implementation Name
Pin Name Pin No. Mode 0 Mode 1 Mode 2 Mode 3
OPTA 27 0 1 0 1
OPTB 26 0 0 1 1
DATA1 5 [FC DIO8 IFC DIO8
BUS1 12 IFC* DIO8* IFC* DIO8*
DATA2 6 REN DIO7 REN DIO?7
BUS2 13 REN* DIO7* REN* DIO7*
DATA3 7 NC DIO6 EOI2 DIO6
BUS3 15 EOI* DIO6* EOI* DIO6*
DATA4 8 SRG DIO5 SRQ DIO5
BUS4 16 SRQ* DIO5* SRQ* DIO5*
DATA5 9 NRFD DIO4 NRFD DIO4
BUSS 17 NRFD* DIO4* NRFD* DIO4*
DATA6 10 NDAC DI03 NDAC DIO3
BUS6 18 NDAC* DIO3* NDAC* DIO3*
DATA? 1 T/RIO1 NC ATNI ATNO
DATA8 23 T/RI02 D02 ATNO DIoz
BUS7 19 ATN* DiO2* ATN* DIO2*
DATA9 24 GIoT DAV CiIc DAV
BUSS 21 GIo1* DAV* CLTH DAV*
DATA10 25 Gioz2 Do IFCL DIO1
BUS9 22 Glo2* Dlo1* SYC DIO1*
TIR1 1 TIR1 TIR1 TR TIR1
TIR2 2 T/R2 NC T/R2 @_
E0I 3 EOl EOI EOI EOI
_ AN 4 ATN ATN ATN ATN

*Note: These pins are the IEEE-488 bus non-inverting driverireceivers. They include all the bus terminations required by the Standard and may be
connected directly to the GPIB bus connector.
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GENERAL DESCRIPTION

The 8293 is a bidirectional transceiver. It was designed
to interface the Intel 8291 GPIB Talker/Listener and the
Intel® 8292 GPIB Controller to the IEEE Standard
488-1978. Instrumentation Bus (also referred to as the
GPIB Bus). The Intel GPIB Bus Transceiver meets or ex-
ceeds all of the electrical specifications defined in the
IEEE Standard 488-1978, Section 3.3-3.5, including the
required bus termination specifications.

The 8293 can be hardware programmed to one of four
modes of operation. These modes allow the 8293 to be
configured to support both a Talker/Listener/Controller
environment and Talker/Listener environment. In addi-
tion, the 8293 can be used as a general purpose three-
state (push-pull) or open-collector bus transceiver with
nine receiver/drivers. Two modes are used to support a
Talker/Listener environment (see Figure 3), and to sup-
port a Talker/Listener/Controller environment (see
Figure 4). Mode 1 is the general purpose mode.
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Figure 3. Talker/Listener Configuration
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Figure 4. Talker/Listener/Controller Configuration
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Table 3. Mode 0 Pin Description

Symbo!

Pin
No. |Type Name and Function

T/R1

1 | | Transmit Receive 1 Direction contro!
for NDAC and NRFD. If T/R1 is high, then
NDAC* and NRFD* are receiving. Inputis
TTL compatible.

NDAC

10 | /O | Not Data Accepted: Processor GPIB
bus handshake control line; used to in-
dicate the condition of acceptance of
data by device(s). It is TTL compatible.

NDAC*

18 | /O | Not Data Accepted: IEEE GPIB bus
handshake control line. When an input,
it is a TTL compatible Schmitt-trigger.
When an output, it is an open-collector
driver with 48 mA sinking capability.

NRFD

9 | /O | Not Ready For Data: Processor GPIB
handshake control line; used to indicate
the condition of readiness of device(s)
to accept data. This pin is TTL compati-
ble.
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Table 3. Mode 0 Pin Description (Continued)

Pin Pin

Symbol [No. [Type Name and Function Symbol | No. | Type, Name and Function

NRFD* | 17 | /O | Not Ready For Data: IEEE GPIB bus IFC* 12 | | Interface Clear: |IEEE GPIB bus control
handshake control line. When an input, line. This input is a TTL compatible
it is a TTL compatible Schmitt-trigger. Schmitt-trigger.
zvr_\en an‘&utpu‘:,alt |sAan open-tco!le'::.tor T/RIO1 | 11 | | Transmit Receive General 10: Direc-

r'vet';,l‘,”' @ 48 mA current sinking T/RI02 |23 [ t | tion control for the two spare trans-
— capability. ceivers. These pins are TTL compatible.

TRz 2 ;""’“B’""f';7;‘;'."°h.2’ho"c‘3f,t'."" Sorol GIOT | 24 | VO | General 10: This is the TTL side of the
|°r E' l. ‘II‘TL . 'S '?.b’l EOI" is sending. GIO2 25 | I/O | two spare transceivers. These pins are

__ nput is compatible. TTL compatible.

EOl 8 Vo E"dt O'r I,'“,".“"“ :rc;cessto:'kGl“tlB_bss GIO* 21 | /O | General 10: These are spare three-
o e ol Of  mltiots yie transfor GIO2* |22 | 1/O | state (push-pull) drivers/Schmitt-trigger
cat'e i 1© end of a multiple yte transfer. receivers. The drivers can sink 48 mA,
This pin is TTL compatible.

EOI* 15 | /O | End Oridentify: IEEE GPIB bus control
line; is used by a talker to indicate the
end of amultiple byte transfer. This pinis MODE1
a three-state (push-pull) driver capable T
of sinking 48 mA and a TTL compatible - OPTA
receiver with hysteresis.

- OPTB

SRQ 8 | | Service Request: Processor GPIB bus
control line; used by a device to indicate DAV Ism TK;L DAV*
the need for service and to request an
interruption of the current sequence of _—
events on the GPIB. It is a TTL compati- |
ble input. o) SR TIC DIO1*

SRQ* 16 O | Service Request: IEEE GPIB bus con-
trol line; it is an open collector driver 1 DI02*
capable of sinking 48 mA. Bi0z S/R_TIC

REN 6 | O | Remote Enable: Processor GPIB bus —
control line; used by a controller (in con- Bi0a SR TIC DI03*
junction with other messages) to select
between two alternate sources of device i
programming data (remote or local con- 5104 siR TIC Dio4*
trol). This output is TTL compatible.

REN* | 13 [ | | RemoteEnable: IEEE GPIB bus control e | DIOS*
line. This input is a TTL compatible _l._%"u’c.l.l_‘

Schmitt-trigger.

ATN 4 | O | Attention: Processor GPIB bus controt B10s 'sm wcL DIOS*
line; used by the 8291 to determine how
data on the DIO signal lines are to be
interpreted. This is a TTL compatible b1o7 siR TIC DIO7"
output. _h_i

ATN* 19 | | Attention: IEEE GPIB bus control line; o ol08*
this input is a TTL compatible Schmitt- 8 S/R_TIC
trigger. ATN

TFC 5 | O | interface Clear: Processor GPIB bus €01 |

control line; used by a controller to
place the interface system into a known
quiescent state. It is a TTL compatible
output.
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Table 4. Mode 1 Pin Description

Symbol

Pin
No.

Type

Name and Function

T/RT

Transmit Receive 1: Controls the di-
rection for DAV and the DIO lines. if
T/R1 is high, then all these lines are
sending information to the IEEE GPIB
lines. This input is TTL compatible.

End Of Sequence And Attention:
Processor GPIB control lines. These
two control signals are ANDed to-
gether to determine whether all the
transceivers in the 8293 are three-
state (push-pull) or open-collector.
When both signals are low (true),
then the controller is performing a
parallel poll and the transceivers are
all open-collector. These inputs are
TTL compatible.

24

Vo

Data Valid: Processor GPIB bus
handshake control line; used to indi-
cate the condition (availability and
validity) of information on the DIO
signals. It is TTL compatible.

DAvV*

21

[l{e]

Data Valld: IEEE GPIB bus hand-
shake control line. When an input, it
is a TTL compatible Schmitt-trigger.
When DAV* is an output, it can sink 48
mA.

9
Q
:

9
4

25, 23,
10, 9,
8, 7,
6, 5

lle}

Data Input/Output: Processor GPIB
bus data lines; used to carry message
and data bytes in a bit-parallel byte-
serial form controlled by the three
handshake signals. These lines are
TTL compatible.

DIo*
Dios*

22,19,
18, 17,
16, 15,
13, 12

110

Data Input/Output: IEEE GPIB bus
data lines. They are TTL compatible
Schmitt-triggers when used for in-
put and can sink 48 mA when used for
output. See ATN and EOI descrip-
tion for output mode.

8-321

MODE 2
[ opra
I
[ ] .
NDAC sr T NDAC
I ] .
NRFD A TG NRFD
iR —|H
[ | .
FC SIR_TiC IFC
sve I
| | .
REN l ) SR TIC REN
SRQ [— R_TIC ska-
<
< »
Pyl S .
ETH T] R/ ATN
| ] .
EOR2 SIR_TiC EO!
IQ— !
EO {sm ﬂcl‘j
TiR2
iFCL |—
oLTH |—
TIC
NOTE: FUNCTION OF ATN TRANSCEIVER
SIR=LOW S/R = HIGH
ATNI = ATN® ATNI= ATND
ATN=ATN* ATN = HIGH
ATN® = INPUT ATN* = ATNO
ATNG = INPUT ATNO = INPUT
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Table 5. Mode 2 Pin Description

8-322

Pin Pin

Symbol | No. |Type Name and Function Symbol | No. | Type Name and Function

T/R1 1 | | Transmit Receive 1: Direction control CLTH 21 | | Clear Latch: Used to clear the IFC Re-
for NDAC and NRFD. If T/R1 is high, then ceived latch after it has been recognized
NDAC and NRFD are receiving. Input is by the 8292. Normally low (except after a
TTL compatible. hardware reset), it will be pulsed low

NDAC 10 | /O }Not Data Accepted: Processor GPIB when IF(‘? R.ecewgd ' recogmze.d by the
bus handshake control line; used to in- — 6292, This input is TTL compatible.
dicate the condition of acceptance of {FCL 25 | O |IFC Recelved Latch: The 8292 moni-
data by device(s). This pin is TTL com- tors the IFC line when it is not the active
patible. controller through this pin.

NDAC* | 18 | O |Not Data Accepted: IEEE GPIB bus SRQ 8 | VO |Service Request: Processor GPIB con-
handshake control line. It is a TTL com- trol line; indicates the need for attention
patible Schmitt-trigger when used for and requests the active controller
input and an open-collector driver with a to interrupt the current sequence of
48 mA current sink capability when used events on the GPIB bus. This pin is TTL
for output. compatible.

NRFD 9 | /0 |Not Ready For Data: Processor GPIB SRQ* 16 | /O | Service Request: IEEE GPIB bus con-
bus handshake control line; used to in- trol line. When used as an input, this pin
dicate the condition of readiness of de- is a TTL compatible Schmitt-trigger.
vice(s) to accept data. This pin is TTL When used as an output, it is an open-
compatible. collector driver with a 48 mA current

NRFD* | 17 | /O |Not Ready For Data: IEEE GPIB bus _ sinking capability
handshake control line. Itis a TTL com- T/R2 2 | | Transmit Recelve 2: Controls the di-
patible Schmitt-trigger when used for rection for EOI. This input is TTL com-
input and an open-collector driver with a patible.

48 mA current sink capability when used ATNO |23 | | |Attention Out: Processor GPIB bus
for output. control line; used by the 8292 for ATN

(e 22 | | System Controller: Used to monitorthe control of the IEEE bus during “take
system controller switch and control the control synchronously’’ operations. A
direction for IFC and REN. This pinis a low on this input causes ATN to be as-
TTL compatible input. serted if CIC indicates that this 8292 is in

REN 6 | 1O |Remote Enable: Processor GPIB con- charge. ATNOisaTTL compatible input.
trol line; used by the active controller ATNI 1 O | Attention In: Processor GPiB bus con-
(in conjunction with other messages) trol line; used by the 8292 to monitor the
to select between two alternate sources ATN line. This outputis TTL compatible.
of device programming data (remote or ATN 4 | O |Attention: Processor GPIB bus control
Ioc.al control). This pin is TTL com- line; used by the 8292 to monitor the ATN
patible. line. This output is TTL compatibe.

REN" |18 | VO | Remote Enable: |EEE GPIB bus control ATN* |19 | VO |Attention: IEEE GPIB bus control line;
ine. When used as an input, thisisa TTL used by a controller to specify how data
compatible Schmitt-trigger. When an on the DIO signal lines are to be inter-
output, it is a three-state driver with a 48 preted and.which devices must respond

_ mA current sinking capability. to data. When used as an output, this pin

IFC 5 | IO {Interface Clear: Processor GPIB bus is a three-state driver capable of sinking
control line; used by the active con- 48 mA current. As an input, itisa TTL
troller to place the interface system into compatible Schmitt-trigger.

a knowr? quiescent state. This pin is TTL EOI2 7 | /O | End Or identify 2: Processor GPIB bus
compatible. control line; used in conjunction with

IFC* 12 | O |iIntertace Clear: IEEE GPIB control ATN by the active controller (the 8292) to
line. This is a TTL compatible Schmitt- execute a polling sequence. This pin is
trigger when used for input and a three- TTL compatible.
state driver capable of sinking 48 mA EOI 3 | VO |End Or Identify: Processor GPIB bus

— current when used for output. control line; used by a talker to indicate

1IC 24 | | Controller In Charge: Used to control the end of a multiple byte transfer se-
the direction of the SRQ and to indicate quence. This pin is TTL compatible.
that the 8292 is in charge of the bus. CIC i
is a TTL compatible input.
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Table 5. Mode 2 Pin Description (Continued) Table 6. Mode 3 Pin Description
Pin Pin
Symbol | No. | Type Name and Function Symbol| No. [Type Name and Function
EOI" 15 | /O | End Or Identify: |IEEE GPIB bus control T/R1 1 | | Transmit Receive 1: Controls the di-
line; used by a talker to indicate the end rection for DAV and the DIO lines. If
of a multiple byte transfer sequence or, T/R1 is high, then all these lines are
by a controlier in conjunction with ATN, sending information to the tEEE GPIB
to execute a polling sequence. When an lines. This input is TTL compatible.
output, this pin can sink 48 mA current. 6T 3 i |End Of seq and Attentl
When an input, it is a TTL compatible ATN 4 I |Processor GPIB control lines. These
Schmitt-trigger. two control lines are ANDed together
to determine whether all the trans-
ceivers in the 8293 are push-pull or
MODE 3 open-coliector. When both signals
ATNG j OPTA are low (true), then the controller is
performing a parailel poll and the
e OPTB transceivers are all open-collector.
— These inputs are TTL compatible.
DAV SsiR_TiC] pav* N0
ATNO 11 I | Attention Out: Processor GPIB con-
trol line; used by the 8292 during
TR1 - o s
_ take control synchronously” opera-
DI04 sim Tic) DiO1* tions. This pin is TTL compatible.
4 TFCL 2 I |Interface Clean Latched: Used to
5i6s | | DIo2* make DAV received after the system
2 S/R_TiC is i i
controller asserts IFC. This input is
n TTL compatible.
DI0; SR TIC DIO3* DAV 24 /O | Data Valid: Processor GPIB hand-
H_‘ shake control line; used to indicate
the condition (availability and
bio, SR TIC DIOa" validity) of information on the DIO
,_H_‘ signals. This pin is TTL compatible.
BiG: DIOS* DAV* 21 /O |Data Valld: IEEE GPIB handshake
s SiR_TIC i i is Bin i
H control line. When an input, this pin is
4 a TTL compatible Schmitt-trigger.
Bioe R T DIOE* When DAV* is an output, it can sink 48
mA.
_ J—L4 DIO1- 25,23, | /O | Data Input/Output: Processor GPIB
bio; SR_TIC pior* DIO8 |10, 9, bus data lines; used to carry message
A 8, 7, and data bytes in a bit-parallel byte-
B, 5 serial from controlled by the three
Di0g SIR TIC DIOB* handshake signals. These lines are
i ] _J TTL compatible.
ATN DIO1* (22,19, | /O |Data Input/Output: IEEE GPIB bus
DIog* 118,17, data lines. They are TTL compatible
16, 15, Schmitt-triggers when used for input
Figure 8. Talker/Listener/Controller Data 13.12 and can sink 48 mA when used for
Configuration output.
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ADVANCE INFORMATION

ABSOLUTE MAXIMUM RATINGS*

Amblent Temperature Under Bias......... 0°Cto70°C
Storage Temperature............. —65°C to +150°C
Voltage on any Pin with
RespecttoGround.................
Power Dissipation.................. ... .. ...

*NOTICE: Stresses above those listed under “Absolute
Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional opera-
tion of the device at these or any other conditions above
those indicated in the operational sections of this specifi-
cation is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device
reliability.

D.C. CHARACTERISTICS (15 = 0°C to 70°C, Ve = 5.0V +10%, GND = 0V)

Symbol Parameter Limits Unit Test Conditions
Min. Typ. Max.
Viu Input Low Voltage (GPIB Bus Pins) 0.8 \
Vi Input Low Voltage (Option Pins) -0.1 0.1 \
Vis Input Low Voltage (All Others) 0.8 A
Vin1 Input High Voltage (GPIB Bus Pins) 20 \
Vinz Input High Voltage (Option Pins) 4.5 5.5 v
ViHa Input High Voltage (All Others) 2.0 \
VoLi Output Low Voltage (GPIB Bus Pins) 05 \ loL,=48 mA
Vourz Output Low Voltage (All Others) 0.5 Vv loL= 16 mA
VoH1 Output High Voltage (GPIB Bus Pins) 24 \ lon= ~-5.2 mA
Vouz Output High Voltage (All Others) 24 \ loy = —800 A
ViHa Recelver input Hysteresis 400 600 mV
Vit Recelver input Threshold E;?:t;o#i%\z 08 12 50 \
I} Low Input Load Current (GPIB Bus Pins) -3.2 0.0 mA V=08V
L Input Leakage Current (All Others) 10 uA 0.4V = VIN < Vcc
Ipp Bus Power Down Leakage Current 40 uA 0V.< Vgys=2.7V
lce Power Supply Current 110 175 mA
CAPACITANCE
Symbol Parameter Min. Typ. Max. Unit Test Conditions
Cio1 1/O Capacitance (GPIB Side) 50 60 pF VIN =Voe
Cioz2 1/0 Capacitance (System Side) 40 50 pF VouT =Vce
CITR Input Capacitance (T/R1, T/R2) 10 20 pF Vin = Ve
8-326 AFN-008258
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A.C. CHARACTERISTICS (15 = 0°C to 70°C, V¢ = 5.0V +10%, GND = 0V)

Symbol Parameter Typ.* Max. Unlts
tp1 Transmitter Propagation Delay (All Lines) 20 35 ns
tpq Receiver Propagation Delay (EOI, ATN and Handshake Lines) 30 50 ns
tps Receiver Propagation Delay (All Other Lines) 40 60 ns
tpHZ 1 Transmitter Disable Delay (High to 3-State) 20 35 ns
tpzH1 Transmitter Enable Delay (3-state to High) 20 35 ns
tpLz1 Transmitter Disable Delay (Low to 3-State) 25 40 ns
tpzL1 Transmitter Enable Delay (3-State to Low) 15 30 ns
tpHZ2 Receiver Disable Delay (High to 3-State) 25 40 ns
tpzH2 Receiver Enable Delay (3-State to High) 20 35 ns
tpLz2 Receiver Disable Delay (Low to 3-State) 25 40 ns
tpzL2 Receiver Enable Delay (3-State to Low) 20 35 ns
tms Mode Switch Delay 10 us

“Typical @ Ty = 25°C.
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intel 8293 PRELIMINARY

TYPICAL OUTPUT LOADING CIRCUITS

TO SCOPE TO SCOPE
(OUTPUT) +2.3V (OUTPUT) +5.0V
38.3Q 240Q
BUS DATA
o—4— o——
IN§18
OR EQUIV.
Cu = 30pF CL =12 30 pF
CL INCLUDES JIG AND PROBE CAPACITANCE Cr INCLUDES JIG AND PROBE CAPACITANCE
Data Input to Bus Output (Driver) Bus Input to Data Output (Receiver)
TO SCOPE TO SGOPE
(OUTPUT) 14V (OUTPUT) 5.0V
13.5Q 280Q
BUS {tpLz1, tpzL1) DATA {tpLz2- tpzL2)
o—— o—
(tpHz1, thzH1) (tpHz2, tpzH2)
CL =15 pF 4800 CL :F 15 pF IKQ
CL INCLUDES JIG AND PROBE CAPACITANCE CL INCLUDES JiG AND PROBE CAPACITANCE
Send/Receive Input to Bus Output (Driver) Send/Receive Input to Data Output (Receiver)
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PRELIMINARY

WAVEFORMS

tRise = tFALL € 5 N8
3.0V DUTY CYCLE = 50%
INPUT il 1.5V 1.5V
ov R__
— e |‘— tpy |
OUTPUT v
(TRANSMITTER PROP. DELAY) ﬂ : 15V
FIGURE 11 LOAD (e | .
—={ tpaitpg [— te2 tp3 |-
OUTPUT
(RECEIVER PROP. DELAY) 1.5V 1.5V
FIGURE 12 LOAD el
—| tezms |<— tpHz1 '__
ouTPUT Vou 90%*
(TRANSMITTER ENABLE DELAY 1.5v
WITH INPUT HIGH) Vo = 1.0V
FIGURE 13 LOAD z= 1
—| Pzl | tpLzy |=—
OUTPUT = vz =113V
(TRANSMITTER ENABLE DELAY 1.5V
WITH INPUT LOW) | - Vol 10%
FIGURE 13 LOAD . |
—| tpzhz |<— tpHz2 [*—
QUTPUT v
(RECEIVER ENABLE DELAY oL
WITH INPUT HIGH) 90% 1.5V
FIGURE 14 LOAD 5V -
—| trziz |+ thzz [
OUTPUT ov 1.5V
(RECEIVER ENABLE DELAY 10%
WITH INPUT LOW) Vou
FIGURE 14 LOAD
<DELAYS ARE REFERENCED AGAINST PERCENTAGE OF FINAL OUTPUT WHEREVER 3-STATE OUTPUTS ARE INVOLVED BECAUSE THE RISE AND FALL TIMES DEPEND
ON THE EXTERNAL PULL-UP AND PULL-DOWN LOADS.

8.0
4.0
20

~-2.0

Yy

~8.0
-8.0

Isys, BUS CURRENT (mA)

12

1wl .

-40 -2.0 -0 20 4.0 8.0
Vgus. BUS VOLTAGE (VOLTS)

Vo, OUTPUT VOLTAGE (VOLTS)

5.0
vV ' 5.0V %
cc = 5 Bl
40 Ta=25°C
3.0
20 d
1.0
0
[ 05 19 1.5 2.0
V), INPUT VOLTAGE (VOLTS)

Typical Bus Load Line
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