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SINGLE-CHIP APPLETALKL] AND LOCALTALKLI TRANSCEIVER

SLLS216A — MAY 1995 — REVISED JANUARY 1996

® Single-Chip Interface Solution for DW PACKAGE
AppleTalk O and LocalTalk O (TOP VIEW)
® Designed to Operate Up To 1 Mbps In HSKA C1 1 o 20 GND
AppleTalk and LocalTalk Vs B 2 19 Ay,
® Switched-Capacitor Voltage Converter C- E 3 18 ] HSKY
Allows for Single 5-V Operation 1C, 4 17 [ RY2
® 4-kV ESD Protection on Bus Terminals DEN L 5 16 1 RA2
_ . ) Dy [ 6 15 [ RB2
® C_ombmes_ Multlplg Components into a pzO7 14 M1 RB1
Slngle Chlp Solution GND [ s 13 [ RA1
® | inBiICMOS O Process Technology Vee 9 12 [ RY1
DA [ 10 11 [ REN
description
The SN75LBC775 is a low-power LinBiCMOS[O
device that incorporates the drivers and receivers functional diagram
for an AppleTalk or a LocalTalk interface and a
switched-capacitor voltage converter for a single
5-V supply operation. LocalTalk uses a hybrid of
RS-422 with the transceiver connected to the HSKA — 18 Hskv
network through a small isolation transformer.
The AppleTalk mode provides point-to-point
communications and uses the same differential 6
driver and receiver as LocalTalk with the addition pa 0| ; oY
of a hybrid RS-423, single-ended handshake bz
driver (HSK) and receiver. In the AppleTalk mode,
the port connects directly to the receiver with no — 5
isolation transformer. DEN ¢
While the device power is turned off (Ve = 0) or Ry1 12 14 RAL
disabled in the LocalTalk mode, the outputs are in RB1
a high-impedance state. When the driver enable 16 man
(DEN) terminal is high, both the differential and Ry? 17| 15
serial driver outputs are in a high-impedance RB2
state.
The receiver output can be disabled and becomes REN 1L
a high impedance when the REN terminal is low.
A switched-capacitor voltage converter generates Vee ? Charge Pump DLWV ss
the negative voltage required from a single 5-V GND =5V

supply using two 22-uF capacitors. One capacitor
is between the C+ and C- terminals and the
second is between Vgg and ground.

The SN75LBC775 is characterized for operating
over the temperature range of 0°C to 70°C.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

LocalTalk and AppleTalk are trademarks of Apple Computer, Inc.
“LinBiICMOS is a trademark of Texas Instruments Incorporated.

PROBUCTION "DATA information is current as of publication date. Copyright 0 1996, Texas Instruments Incorporated

Products ceriform to specifications per the terms of Texas Instruments i
standard warianty. Production processing does not necessarily include
testing of all parameters. EXAS
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DRIVER FUNCTION TABLE RECEIVER FUNCTION TABLE
INPUT ENABLE OUTPUT INPUT ENABLE OUTPUT

DA HSKA DEN A B HSKY RA RB REN RY
H X L H L X H L H H

L X L L H X L H H L

X H L X X L OPEN H H

X L L X X H SHORTT H ?
OPEN OPEN L H L L X L Zz

X X H z z z f_02v<vp<02Vv
X X OPEN Z Z Z
H = high level, L =low level, X =irrelevant, ? = indeterminate, Z = high impedance (off)

schematics of inputs and outputs

ALL LOGIC INPUTS RECEIVER INPUTS
Vee Vee

A Input

Input j Input
1kQ

HSKY OUTPUT DY AND DZ OUTPUTS RECEIVER OUTPUTS
Vece Vce
:?[ Vece
Outout DY Dz 4kQ
utpu Output Output Output
—
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) T
Supply voltage range, Vo (SEe NOTE 1) ..ttt e -05t07V
Supply VOItage range, VGG ... vttt et e e e e -7t005V
Receiver input voltage range, V| (RA) . ... -15Vto15V
Receiver differential input voltage range, Vip ..« oo -12VvVto12V
Receiver output voltage range, Vo (RY) ... -0.5Vto55V
Driver output voltage range, Vo  (Power Off) (DY, DZ, HSKY) ........ ... ..., -15Vto15V

(Power On) (DY, DZ, HSKY) ... ... -11VtollV

Driver input voltage range, V| (DA, HSKA, DEN, REN) ............ccoviviinin... -0.5VtoVee +0.4V
Electrostatic discharge (see Note 2) Class 3, A: Busterminals ........... ... ..., 4 kV
All otherterminals .......................... 2 kv

Continuous total power dissipation .............. i See Dissipation Rating Table
Operating free-air temperature range, TA « ..ottt it e e e e 0°C to 70°C

t 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. Allvoltage values are with respect to network ground terminal unless otherwise noted.
2. This maximum rating is tested according to MIL-STD-883C, Method 3015.7.

DISSIPATION RATING TABLE

PACKAGE Tp <25°C DERATING FACTOR Ta =85°C
POWER RATING ABOVE Tp =25°C POWER RATING
DwW 1125 mW 9.0 mw/°C 585 mW
recommended operating conditions
MIN  NOM MAX | UNIT
Supply voltage, Vcc 4.75 5 5.25 \%
High-level input voltage, V|4 DA, HSKA, ﬁ, REN 2 \Y
Low-level input voltage, V|_ DA, HSKA, DEN, REN 0.8 \Y
Receiver input common-mode voltage range, V|cr¥ -7 7 \
Differential input voltage, V|p¥ -12 12 \
Voltage-converter filter capacitance 22 UF
Voltage-converter filter-capacitor equivalent series resistance (ESR) 2 Q
Operating free-air temperature, Ta 0 70 °C

tThe algebraic convention, in which the less-positive (more negative) limit is designated minimum, is used in this data sheet.
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DRIVER

electrical characteristics over recommend operating characteristics (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT  MAX | uNIT
\Y, High-level output voltage 3.7 \%
OH g D J Single ended RL =3kQ, See Figure 1
VoL Low-level output voltage -3.7 \%
Vopl Magnitude of differential output voltage (Vpy — Vpz) See Figure 2 4.0 5.6 \Y,
AVopl Change in differential voltage magnitude See Figure 2 10 250 mV
Voc Common-mode output voltage1I See Figure 3 -1 3 \%
AVpoc(ss) Change in steady-state common-mode output voltage See Figure 3 +200 mV
loz High-impedance output current Vcec=0,-10V<sVp<10V +100 MA
los Short-circuit output current -5V<sVps5V 450 mA
Icc Supply current BE%:&O Vi RENat5V, 5 10 mA
IIH High-level input current V| =5V 200 HA
. All terminals except REN -100 -200 pA
L low-level input current V=0
REN —-300 -455 MA
T All typical values are at Vcec=5Vand Tp = 25°C.
¥ The algebraic convention, in which the less positive (more negative) limit is designated minimum, is used in this data sheet.
switching characteristics over recommend operating conditions (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
; P tion delay i high- to low-level Single ended 155 300 ns
ropagation delay time, high- to low-leve
PHL pag Y 9 Differential 115 180 ns
‘ b tion delay i | o highdlevel Single ended 140 300 ns
ropagation delay time, low- to high-leve
PLH pag Y 9 Differential 115 180 ns
tpzL Propagation delay time, high-impedance to low-level output 100 250 ns
tpzH Propagation delay time, high-impedance to high-level output 100 250 ns
tPLZ Propagation delay time, low-level to high-impedance output . 100 250 ns
- - - — See Figures 1 and 2
tPHZ Propagation delay time, high-level to high-impedance output 100 250 ns
o Single ended 135 300 ns
tr Rise time - -
Differential 90 180 ns
. Single ended 145 300 ns
tf Fall time - -
Differential 95 180 ns
. Bul kew, |t . | Single ended 15 50 ns
ulse skew, s
sk(®) PLAPHL Differential 2 22 ns
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RECEIVER

electrical characteristics over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYPT  mAX | uNIT
VIT+ Positive-going differential input voltage threshold 200 mvV
ViT=- Negative-going differential input voltage threshold¥ —-200 mV
- — loH =2 mA, loL = —2mA,
Vhys Input voltage hysteresis (V|T+ - V|T-) See Figure 4 30 mvV
VOH High-level output voltage 2 4.5 \%
VoL Low-level output voltage 0.8 \
| . Vo=0 8 50 85 mA
Short-circuit output current

oS P Vo = Vee "85 50 8| mA
ri Input resistance Vcc=0o0r525V, -12V<V|<12V 6 kQ

T All typical values are at Voc =5 V and Tp = 25°C.

1 The algebraic convention, in which the less positive (more negative) limit is designated minimum, is used in this data sheet.

switching characteristics over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX | uNIT
tPHL Propagation delay time, high- to low-level output 25 60 ns
tPLH Propagation delay time, low- to high-level output 22 60 ns
Rise 1 RL =2kQ, CL=15pF, 25

ty ise time See Figure 4 ns
tf Fall time 25 ns
tskp)  Pulse skew, [tp H — tpHL| 20 ns
tpzL Receiver output enable time to low-level output 50 ns
t Receiver output enable time to high-level output 50 ns
PZH - D - - J D CL =80 pF, See Figure 5
tpLz Receiver output disable time to low-level output 50 ns
tPHZ Receiver output disable time to high-level output 50 ns

1 All typical values are at Vcc =5Vand Tp = 25°C.
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PARAMETER MEASUREMENT INFORMATION

_{@F’F _____ 3V
Inputs 15V
I TSRy 51Q | 3k@ DA, HSKA ﬂ_ oV

\ \
tpLH —1—P [P tpHL
_{@ |- —— VOH
3kQ | } ||
e | e

Outputs 90% 90%
DY 10%

1006 OV
(1)
VoL

DA
90% N | 509 VOH
v Dz, ASKY 10%  10% /' | ov
DZ | ~t—— VoL
DEN Vo | tt—» — P e

TEST CIRCUIT VOLTAGE WAVEFORM
(see Note A)

Figure 1. Driver Propagation and Transition Times for AppleTalk

220 pF
DY 51Q
DA k 5 220 pF
DEN
Dz 510 |
TEST CIRCUIT

3V

DEN SF 1.5V 1.5v7YZ * 15V 1.5V f
T | |

3v ———+——————— 1 ; \

DA A{l.SV \ \ 1.5v\r\ }

\
\
\

tpLH —€¢—P \ | PHL —t€—M N—ﬂ‘— tpLz
VopH ———+————————— | | | \
Vob _h ﬁ
VoL —— i ‘ |
\ \
tpzL —14—»| tr —»  — tr —p  |a—
VOLTAGE WAVEFORM

(see Note A)
NOTE A: The input waveform t, tf<=10ns

Figure 2. Driver Propagation and Transition Times for LocalTalk
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PARAMETER MEASUREMENT INFORMATION

DA

DEN

AVoc(ss)
VOLTAGE WAVEFORM

Figure 3. Differential Driver Common Mode Output Voltage Tests

RB +25V
Vi Xo v Xo v
RA | | _25V
tPLH —H H— tPHL

0% oom N VOH
Vo 10% 10% FLSV

| \ VoL

tr P =t M e
TEST CIRCUIT VOLTAGE WAVEFORM

(see Note A)

NOTE A: The input waveform ty, tf < =10 ns
Figure 4. Receiver Propagation and Transition Times

+25V
or
25V
REN
3V
REN 15V 15V
————— oV
tpLz —‘H—P\ > tpz
Vo /—rﬁ,{ vor
— oV
SltoVce | L \__ ~—
RA at—2.5V ! B + VoL
: tpHZ —‘4—" ‘4—”— tpzH
Vo
S1at GND
RAat2.5V

VOLTAGE WAVEFORM

Figure 5. Receiver Enable and Disable Test Circuit and Waveform
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Maximum Driver Data Rate — Mbits/s

TYPICAL CHARACTERISTICS

MAXIMUM DRIVER DATA RATE
'S
CAPACITIVE LOAD

2.5 \

N

15 \\\
\
1
0.5
Vo=0
No Load
0 |

0 100 200 300 400 500 600 700 800
C| — Capacitive Load — pF

Figure 6
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APPLICATION INFORMATION

Vce
*_—L 0.1 puF
T
SN75LBC775 =
. . 1 20
Single-Ended Driver Input HSKA GND ] 22pF L
2 19 =
L 3| Vss Vee 59 ~ 5LQ
22 uF == N 4l ¢ HSKY [ To Single-Ended Receiver
= = S Rv2 [ Receiver 2 Output
To 0.1 uF 510 ry DEN RA2 15 +Rece.iver 2 Input
Receiver ? = DY RB2 ) —Receiver 2 Input
3 Dz RB1 3 —Receiver 1 Input
0.1pF 7~ 510 5 GND RA1 12 +Receiver 1 Input
= = V RY1 Receiver 1 Output
0.1 puF 10 Dic REN 1 ’
" T
Differential Driver Input
APPLETALK
Vce
*% 0.1 pF
SN75LBC775 —
1 20
NC 2— HSKA GND 9 1
L vss vee I'g ¢~
; 22 uF El sy FE | ne
Isolation I+ 22 uF N> 4 C- HSKY 17
Transformer = + - Cc+ RY2 T Receiver 2 Output
7 — DEN +Receiver 2 Input
To 220 pF T~ 51Q 6 RA2 15 _ P
LAN p— = DY RB2 " —Receiver 2 Input
— 5 Dz RB1 s —Receiver 1 Input
220 pF 1~ 510 T 5 GND RA1 - +Receiver 1 Input
= - 0 Vce RY1 1 Receiver 1 Output
0.1 pF T DA REN
Differential Driver Input
NC — No internal connection LOCALTALK
RS-423 Input RB - RY
RA |, Receiver Output

B

Figure 7. Receiving RS-423 Signals With a Differential Receiver
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MECHANICAL INFORMATION

DW (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
16 PIN SHOWN

PINS **
0.050 (1,27) OIM 16 20 24 28
0.020 (0,51)
0.010 (0,25
jf o0 039 (LLOMOB G | x| S| 050 om0 | or0
16
A MIN 0.400 0.500 0.600 0.700
H H H H H H H H (10,16) | (12,70) | (15,24) | (17,78)

0.419 (10,65)
0.400 (10,15)

0.299 (7,59) 0.010 (0,25) NOM
0.293 (7,45) i

Gage Plane &

’

0.010 (0,25)

REERELE:

0°—

0.050 (1,27)
0.016 (0,40)

\
\ / v Seating Plane L(\) I_L

0.104 (2,65) MAX 0012 (0,30) (=] 0,004 (0,10)

0.004 (0,10)

4040000/B 10/94

NOTES: B. Alllinear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15).
Falls within JEDEC MS-013
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
TI deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright 0 1998, Texas Instruments Incorporated



