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This bidirectional bus transceiver is intended as the interface between
TTL or MOS logic and the IEEE Standard Instrumentation Bus (488–1978,
often referred to as GPIB). The required bus termination is internally
provided.

Each driver/receiver pair forms the complete interface between the bus
and an instrument. Either the driver or the receiver of each channel is
enabled by its corresponding Send/Receive input with the disabled output of
the pair forced to a high impedance state. An additional option allows the
driver outputs to be operated in an open collector* or active pull–up
configuration. The receivers have input hysteresis to improve noise margin,
and their input loading follows the bus standard specifications.

• Four Independent Driver/Receiver Pairs

• Three–State Outputs

• High Impedance Inputs

• Receiver Hysteresis – 600 mV (Typical)

• Fast Propagation Times – 15 to 20 ns (Typical)

• TTL Compatible Receiver Outputs

• Single 5.0 V Supply

• Open Collector Driver Output Option*

• Power Up/Power Down Protection
(No Invalid Information Transmitted to Bus)

• No Bus Loading When Power Is Removed From Device

• Terminations Provided: Termination Removed When Device is
Unpowered

* Selection of the “Open Collector” configuration, in fact, selects an open collector device with 
* a passive pull–up load/termination which conforms to Figure 7, IEEE 488–1978 Bus Standard.

TRUTH TABLE
Send/Rec. Enable Info. Flow Comments

0 X Bus → Data –

1 1 Data → Bus Active Pull–Up

1 0 Data → Bus Open Col.

X = Don′t Care

Typical Measurement System Application

Instrument
B

(With GPIB)

Instrument
A

(With GPIB)

Programmable
Calculator

(With GPIB)

16 Lines Total

 Motorola, Inc. 1995
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MAXIMUM RATINGS (TA = 25°C, unless otherwise noted)

Rating Symbol Value Unit

Power Supply Voltage VCC 7.0 Vdc

Input Voltage VI 5.5 Vdc

Driver Output Current IO(D) 150 mA

Junction Temperature TJ 150 °C

Operating Ambient Temperature Range TA 0 to +70 °C

Storage Temperature Range Tstg – 65 to +150 °C

ELECTRICAL CHARACTERISTICS (Unless otherwise noted, 4.75 V � VCC � 5.25 V and 0 � TA � 70°C; typical values are at
TA = 25°C, VCC = 5.0 V)

Characteristic Symbol Min Typ Max Unit

Bus Voltage
(Bus Pin Open) (VI(S/R) = 0.8 V)
(I(BUS) = –12 mA)

V(BUS)
VIC(BUS)

2.75
–

–
–

3.7
– 1.5

V

Bus Current
(5.0 V � V(BUS) � 5.5 V)
(V(BUS) = 0.5 V)
(VCC = 0 V, 0 V � V(BUS) � 2.75 V)

I(BUS)
0.7

–1.3
–

–
–
–

2.5
– 3.2
+0.04

mA

Receiver Input Hysteresis (VI(S/R) = 0.8 V) – 400 600 – mV

Receiver Input Threshold
(VI(S/R) = 0.8 V, Low to High)
(VI(S/R) = 0.8 V, High to Low)

VILH(R)
VIHL(R)

–
0.8

1.6
1.0

1.8
–

V

Receiver Output Voltage – High Logic State
(VI(S/R) = 0.8 V, IOH(R) = –800 µA, V(BUS) = 2.0 V)

VOH(R) 2.7 – – V

Receiver Output Voltage – Low Logic State
(VI(S/R) = 0.8 V, IOL(R) = 16 mA, V(BUS) = 0.8 V)

VOL(R) – – 0.5 V

Receiver Output Short Circuit Current (VI(S/R) = 0.8 V, V(Bus) = 2.0 V) IOS(R) – 15 – –�75 mA

Driver Input Voltage – High Logic State (VI(S/R) = 2.0 V) VIH(D) 2.0 – – V

Driver Input Voltage – Low Logic State (VI(S/R) = 2.0 V) VIL(D) – – 0.8 V

Driver Input Current – Data Pins (VI(S/R) = VI(E) = 2.0 V)
(0.5 � VI(D) � 2.7 V)
(VI(D) = 5.5 V)

II(D)
IIB(D)

–200
–

–
–

40
200

µA

Input Current – Send/Receive
(0.5 � VI(S/R) � 2.7 V)
(VI(S/R) = 5.5 V)

II(S/R)
IIB(S/R)

–�100
–

–
–

20
100

µA

Input Current – Enable
(0.5 � VI(E) � 2.7 V)
(VI(E) = 5.5 V)

II(E)
IIB(E)

–�200
–

–
–

20
100

µA

Driver Input Clamp Voltage (VI(S/R) = 2.0 V, IIC(D) = –18 mA) VIC(D) – – –�1.5 V

Driver Output Voltage – High Logic State
(VI(S/R) = 2.0 V, VIH(D) = 2.0 V, VIH(E) = 2.0 V, IOH = – 5.2 mA)

VOH(D) 2.5 – – V

Driver Output Voltage – Low Logic State (Note 1)
(VI(S/R) = 2.0 V, IOL(D) = 48 mA)

VOL(D) – – 0.5 V

Output Short Circuit Current
(VI(S/R) = 2.0 V, VIH(D) = 2.0 V, VIH(E) = 2.0 V)

IOS(D) –�30 – –�120 mA

Power Supply Current
(Listening Mode – All Receivers On)
(Talking Mode – All Drivers On)

ICCL
ICCH

–
–

63
106

85
125

mA

SWITCHING CHARACTERISTICS  (VCC = 5.0 V, TA = 25°C, unless otherwise noted)

Propagation Delay of Driver
(Output Low to High)
(Output High to Low)

tPLH(D)
tPHL(D)

–
–

–
–

15
17

ns

Propagation Delay of Receiver
(Output Low to High)
(Output High to Low)

tPLH(R)
tPHL(R)

–
–

–
–

25
23

ns

NOTE: 1. A modification of the IEEE 488–1978 Bus Standard changes VOL(D) from 0.4 to 0.5 V maximum to permit the use of Schottky technology.
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SWITCHING CHARACTERISTICS (continued)  (VCC = 5.0 V, TA = 25°C, unless otherwise noted)

Characteristic Symbol Min Typ Max Unit

Propagation Delay Time – Send/Receive to Data
Logic High to Third State
Third State to Logic High
Logic Low to Third State
Third State to Logic Low

tPHZ(R)
tPZH(R)
tPLZ(R)
tPZL(R)

–
–
–
–

–
–
–
–

30
30
30
30

ns

Propagation Delay Time – Send/Receive to Bus
Logic High to Third State
Third State to Logic High
Logic Low to Third State
Third State to Logic Low

tPHZ(D)
tPZH(D)
tPLZ(D)
tPZL(D)

–
–
–
–

–
–
–
–

30
30
30
30

ns

Turn–On Time – Enable to Bus
Pull–Up Enable to Open Collector
Open Collector to Pull–Up Enable

tPOFF(E)
tPON(E)

–
–

–
–

30
20

ns

Pull–Up
Enable

D

Pulse
Generator

* Includes Jig and
* Probe Capacitance

Send/Rec

tPZH(D)

90%

10%

tPHZ(D)

0.8 V

CL = 15 pF (Includes Jig and
CL = Probe Capacitance

Output
High to Open

tPZL(D)

ZH

ZLZH

240

51

Pulse
Generator

5.0 V

13.5

Data

To Scope
(Input)

Bus

R

D

To Scope
(Output)

CL*
30 pF 1N916

or Equiv.

2.3 V

3.0 V

Send/Rec

1.1 V

480

ZLZH

ZL

Output
Low to Open

VZ ≈ 1.1 V

tPLZ(D)

R

D

38.3

Pull–Up Enable

Input

1.5 V 1.5 V

3.0 V

0.8 V

tPHL(D)

Driver Input
or Enable

tPLH(D)

Output 2.0 V

VOL

VOH

0 V

tPLH(R)

1.5 V

Input 1.5 V

Output

0 V

3.0 V

tPHL(R)
VOH

1.5 V

VOL

f = 1.0 MHz
tTLH = tTHL � 5.0 ns (10% to 90%)
Duty Cycle = 50%

1.5 V

To Scope
(Output)

Send/
Rec

Bus

CL* 30 pF

To Scope
(Input)

51

Data

CL

To Scope
(Output)

3.0 V

Data

To Scope
(Input)

Pulse
Generator 51

Bus

R

1.5 V 1.5 V

2.0 V

3.0 V

VOH

0 V

0 V

VOL 0 V

Figure 1. Bus Input to Data Output (Receiver)

Figure 2. Data Input to Bus Output (Driver)

Figure 3. Send/Receive Input to Bus Output (Driver)

f = 1.0 MHz
tTLH = tTHL � 5.0 ns (10% to 90%)
Duty Cycle = 50%

f = 1.0 MHz
tTLH = tTHL � 5.0 ns (10% to 90%)
Duty Cycle = 50%

* Includes Jig and
* Probe Capacitance

PROPAGATION DELAY TEST CIRCUITS AND WAVEFORMS
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90%

Enable Input
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3.0 k

ZH

3.0 V

CL

5.0 V

51

3.0 V

480

90%

51

ZL

1.5 V

D

R

280

5.0 V

Pulse
Generator

Output
High to Open

Pull–Up
Enable

Send / Rec

Output
Low to Open

Input

To Scope
(Output)

To Scope
(Input)

DataBus

3.0 V

VOH

0 V

0 V

VOL

ZL

ZH

To Scope
(Output)

Bus

CL

Data

Send/Rec

To Scope
(Input)

Pulse
Generator

0 V
tPLZ(R)

tPZH(R)

tPZL(R)

1.5 V

1.5 V

1.5 V
10%

tPHZ(R)

3.0 V

VOH

0 V

VOC

tPOFF(E)tPON(E)

1.5 V 1.5 V

2.0 V

1.0

0
0

VI, INPUT VOLTAGE (V)

2.01.50.5 1.0

6.0

2.0

4.0
VCC = 5.0 V
TA = 25°C

5.0

4.0

3.0

2.0

– 2.0

0

– 2.0

– 4.0

– 6.0

– 8.0

– 4.0 0

– 10

– 12

– 14
6.04.02.0

VBUS, BUS VOLTAGE (V)

Non–Shaded Area
Conforms to
Paragraph 3–5.3 of
IEEE Standard
488 –1978
VCC = 5.0 V

CL = 15 pF (Includes Jig and
CL = Probe Capacitance

f = 1.0 MHz
tTLH = tTHL � 5.0 ns (10% to 90%)
Duty Cycle = 50%

Figure 4. Send/Receive Input to Data Output (Receiver)

Figure 5. Enable Input to Bus Output (Driver)

Figure 6. Typical Receiver Hysteresis
Characteristics Figure 7. Typical Bus Load Line

CL = 15 pF (Includes Jig and
CL = Probe Capacitance

f = 1.0 MHz
tTLH = tTHL � 5.0 ns (10% to 90%)
Duty Cycle = 50%
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NOTE 1: Although the MC3448A transceivers
are non–inverting, the 488–1978 bus callouts
appear inverted with respect to the MC68488
pin designations. This is because the
488–1978 Standard is defined for negative
logic, while all M6800 MPU components
make use of positive logic format.

NOTE 2: Unless proper considerations are
provided, it is recommended that the pull–up
enable pins on the MC3448As be grounded,
selecting the open–collector mode.

4–MC3448A

IEEE 488–1975 BUS

Address

Data

Trig

DB�

IRQ

R/W

A15

A�

D7

ATN

RFD

REN

IB7

IB3

IB1

SRQ

IFC

EOI

IB6

IB4

IB�

IB2

T/R 2

DAV

MC6802
OR

MC6800
MPU

MC68488
GPIA

5.0 V

D�

REN

EOI

DIO6

DIO8

NRFD

ATN

NDAC

DIO5

IFC

SRQ

DIO2

T/R 1

RS2

RS�

DB7

DIO1

DIO3

DIO7

DAV

DIO4

R/W

IB5

DAC

IRQ

Bu
s

M
an

ag
em

en
t

Ha
nd

-s
ha

ke
Da

ta
Bu

s

Figure 8. Simple System Configuration
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OUTLINE DIMENSIONS

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEADS WHEN

FORMED PARALLEL.
4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
5. ROUNDED CORNERS OPTIONAL.

–A–

B

F C

S

H
G

D

J

L

M

16  PL

SEATING

1 8

916

K

PLANE–T–

MAM0.25 (0.010) T

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 0.740 0.770 18.80 19.55
B 0.250 0.270 6.35 6.85
C 0.145 0.175 3.69 4.44
D 0.015 0.021 0.39 0.53
F 0.040 0.70 1.02 1.77
G 0.100 BSC 2.54 BSC
H 0.050 BSC 1.27 BSC
J 0.008 0.015 0.21 0.38
K 0.110 0.130 2.80 3.30
L 0.295 0.305 7.50 7.74
M 0  10  0  10  
S 0.020 0.040 0.51 1.01

����

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSIONS A AND B DO NOT INCLUDE

MOLD PROTRUSION.
4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)

PER SIDE.
5. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION.  ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT
MAXIMUM MATERIAL CONDITION.

1 8

16 9

SEATING
PLANE

F

JM

R X 45
�

G

8 PLP–B–

–A–

M0.25 (0.010) B S

–T–

D

K

C

16 PL

SBM0.25 (0.010) A ST

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 9.80 10.00 0.386 0.393
B 3.80 4.00 0.150 0.157
C 1.35 1.75 0.054 0.068
D 0.35 0.49 0.014 0.019
F 0.40 1.25 0.016 0.049
G 1.27 BSC 0.050 BSC
J 0.19 0.25 0.008 0.009
K 0.10 0.25 0.004 0.009
M 0  7  0  7  
P 5.80 6.20 0.229 0.244
R 0.25 0.50 0.010 0.019

� � � �
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PLASTIC PACKAGE

CASE 648–08
ISSUE R

D SUFFIX
PLASTIC PACKAGE

CASE 751B–05
(SO–16)
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