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® Single-Chip Interface Solution for the 9-Pin DW PACKAGE
GeoPort ™ Peripheral Data Circuit- (TOP VIEW)
Terminating Equipment (DCE) for th
Inetellig:rgt Ig\jlet\?/l:)rrl)( Peori( ceyfortne DAL L1410 20| T1 GND
. . Vege I | 2 1911 Ve
® Designed to Operate up to 4-Mbits/s Full c-C|3 18|13 DY1
Duplex c+CI]|4 17|13 DY3
® Single 5-V Supply Operation SHDN % 5 16 % DA3
. . Dz2 6 15 RB2
® 10-kV ESD Protect.|on or.1 Bus Terminals by2 1 | 7 1| =2
® Backward Compatible with AppleTalk ™ and GND CI1 | s 13| RB1
LocalTalk ™ LANs ﬁ [ ) 12|13 rRAL
® Combines Multiple Components into a DA2 1| 10 1[I RY1
Single Chip Solution
® Complements the SN75LBC776 9-Terminal
GeoPort Host Data Terminal Equipment
(DTE) Interface Device
® LinBiCMOS ™ Process Technology logic diagram (positive logic)
description
7
The SN75LBC777 is a low-power LinBiCMOS pay 10 . 07
device that incorporate the drivers and receivers BEN 9 Dz2
for a 9-pin GeoPort peripheral interface. GeoPort
combines hybrid EIA/TIA-422-B and EIA/ 12
TIA-423-B drivers and receivers to transmit data Ryp 11 < s RAL
up to four-Mbit/s full duplex. GeoPort is a serial RB1
communications standard that is intended to
replace the RS-232, AppleTalk, and printer ports 1 18 —
all in one connector in addition to providing DAL DYl
real-time data transfer capability. The
SN75LBC777 provides point-to-point connec- 16 N 17
tions between GeoPort-compatible devices with DA3 DY3
data transmission rates up to 4-Mbit/s full duplex
over a 4-foot cable. Applications include connec-
tion to telephone, integrated services digital Rys _ 14 T 15
network (ISDN), digital sound and imaging, RB2
fax-data modems, and other traditional serial and =
parallel connections. The GeoPort is backwardly SHDN >
compatible to both LocalTalk and AppleTalk LANS. ﬁ)
While the SN75LBC777 is powered off (Vg = 0) Ve —2 ,
the outputs are in a high-impedance state. When 8 Charge Pump | ——— VEE
the shutdown (SHDN) terminal is high, the charge GND

pump is powered down and the outputs are in a
high-impedance state. When high, the driver
enable (DEN) terminal puts the outputs of the
differential driver into a high-impedance state.

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.

GeoPort, LocalTalk, and AppleTalk are trademarks of Apple Computer, Incorporated.
LinBICMOS is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date.
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description (continued)

A switched-capacitor voltage converter generates the negative voltage required from a single 5-V supply using
two 0.33-uF capacitors. One capacitor is between the C+ and C- terminals and the other is between Vgg and

ground.

The SN75LBC777 is characterized for operation over the 0°C to 70°C temperature range.

DRIVER FUNCTION TABLE

INPUTS ENABLE OUTPUTS
DA1 DA2 DA3 | SHDN DEN | DYL | by2 Dz2 | DY3
H X H L X L X X H
L X L L X H X X L
X H X L L X H L X
X L X L L X L H X
OPEN OPEN OPEN L L L H L H

X X X H X z z z z
X X X X H X z z X
X X X | OPEN OPEN | z z z z

H = high level, L= low level, X = irrelevant, ? = indeterminate, Z = high impedance (off)

RECEIVER FUNCTION TABLE

INPUTS ENABLE OUTPUTS
RAL  RB1 RB2 SHDN RY1 RY2
H L H L H L
L H L L L H

OPEN OPEN L H H
SHORT? SHORTT L ? ?
X X X H z z
X X X OPEN z z

T-02Vv<vp <02V

H = high level, L= low level, X = irrelevant, ? =

Z = high impedance (off)

indeterminate,
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) T
Positive supply voltage range, Vec (seeNote 1) . ... -05t07V
Negative supply voltage range, Veg, (see Note 1) ..., -7t005V
Receiver input voltage range (RAL, RB1, RB2) . ... .. it -15Vto 15V
Receiver differential input voltage range, Vip ... ..o -12Vto 12V
Receiver output voltage range (RY1, RY2) . ... ...ttt -0.5Vto55V
Driver output voltage range (Power Off)(DY1, DY2,DZ2,DY3) .......ouiniiinananann... -15Vto 15V
Driver output voltage range (Power On)(DY1, DY2, DZ2,DY3) . ..viuirnieiaaanannn. -11Vto1lV
Driver input voltage range (DA, SHDN, DEN) . ......oiuirit i -0.5Vto Ve +0.4 V
Electrostatic discharge (see Note 2)

BUS PINS (Class 3 A) . oot 10 kV
BUS PINS (Class 3 B) . ... 600 V
AlTPINS (Class 3, A) .o e e 2 kv
AllLPINS (Class 3 B) ..ot e 200V
Continuous total power dissipation .............coiiiiiiii i See Dissipation Rating Table
Operating free-air temperature range, TA - . oo oo v v e e 0°C to 70°C
Storage temperature range, Totg cvvee —-65°C to 150 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds .............oiuiiiiininennn... 260°C

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. Allvoltages values are with respect to the network ground terminal unless otherwise noted.

2. This rating is measured using MIL-STD-883C Method, 3015.7.

DISSIPATION RATING TABLE

PACKAGE Tp <25°C DERATE FACTOR Ta =70°C
POWER RATING ABOVE Tp =25°C POWER RATING
DW 1125 mW 9.0°C 720 mW

*9 TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3
POST OFFICE BOX 1443 ® HOUSTON, TEXAS 77251-1443



SN75LBC777
SINGLE CHIP GEOPORT™/AppleTalk™ TRANSCEIVER

SLLS227 - SEPTEMBER 1996

recommended operating conditions

MIN  NOM  MAX | UNIT
Supply voltage, Vcc 4.75 5 5.25 \%
High-level input voltage, V|4 (DA, SHDN, ﬁ) 2 5.25 \Y
Low-level input voltage, V| (DA, SHDN, ﬁ) 0.8 \%
Receiver common-mode input voltage, V|c -7 7 \%
Receiver differential input voltage, V|p -12 12 \%
Voltage converter filter capacitance 0.33 uF
Voltage converter filter capacitor equivalent series resistance (ESR) 0 0.2 Q
Operating free-air temperature, Ta 70 °C

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

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
hlevel | RL=12 kQ 3.6 4.5 \Y
VOH High-level output voltage
Single ended, | RL=120Q 2 3.6 \
evel | See Figure1 [R =12kQ -45 -36 Y
V Low-level output voltage
oL wrievel output voltag RL =120 Q —27 -18| Vv
Magnitude of differential output voltage
Vol \Y -Vp7| . 4 \
DY ~ VDZ R =120 Q, See Figure 2
AlVopl| Change in differential voltage magnitude 250 mV
Voc Common-mode output voltage -1 3 \Y
Magnitude of change, common-mode steady-
|AVOC(SS)| state OUtpUt voltage See Fjgure 3 200 mv
Magnitude of change, common-mode
|AVOC(PP)| peak-to-peak output voltage 700 mv
| SHDN=DEN=0V, No Load 7 15 mA
| Su current —
cc PpY SHDN=DEN=5V, No Load 100] pA
loz High-impedance output current Vcec=0or5YV, -10<Vp<10V +100 UA
o Vee =5.25V, -5V<VQ<5YV,
- + +
los Short-circuit output current See Note 3 +170  +450 mA

NOTE 3: Not more than one output should be shorted at one time.

{'f TEXAS
INSTRUMENTS

4 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
POST OFFICE BOX 1443 ® HOUSTON, TEXAS 77251-1443



SN75LBC777
SINGLE CHIP GEOPORT™/AppleTalk™ TRANSCEIVER

SLLS227 - SEPTEMBER 1996

driver switching characteristics over recommended operating conditions (unless otherwise
noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tPHL Propagation delay time, high-to-low level output 40 75 ns
tPLH Propagation delay time, low-to-high level output 40 75 ns
tpzL Driver output enable time to low-level output SHDN 25 100 us
tpzH Driver output enable time to high-level output SHDN Sing_le—ended, 25 100 us
tpLz Driver output disable time from low-level output SHDN zlée_,:ligzgr?"l 30 100 ns
tpHZ Driver output disable time from high-level output | SHDN 30 100 ns
ty Rise time 10 25 75 ns
t Fall time 10 25 75 ns
tPHL Propagation delay time, high-to-low level output 40 75 ns
tPLH Propagation delay time, low-to-high level output 40 75 ns

SHDN 25 100 us
tpzL Driver output enable time to low-level output SEN 5 100 s
SHDN 25 100 us
tpzH Driver output enable time to high-level output SEN Differential, 35 150 s
SHDN RL-p200, 30 100 ns
tpLz Driver output disable time from low-level output SEN 9 30 100 "
SHDN 35 100 ns
tPHZ Driver output disable time from high-level output SEN 35 100 o
tr Rise time 10 25 75 ns
tf Fall time 10 25 75 ns
tsk(p)  Pulse skew, |tp| H — tpHL| 22 ns

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

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
VIT+ Positive-going input threshold voltage 200 mV
V|T- Negative-going input threshold voltage -200 mvV
Vhys Differential input voltage hysteresis (V|T+ = V|T-) 50 mv
VOH High-level output voltage (see Note 4) loH =2 mA, Vic=0 2 4.9 \
VoL Low-level output voltage loL=-2mA, Vic=0 0.2 0.8 \
Vo=0 -85 -45 mA
los Short-circuit output current Vo=525V e a5 Y
] Input resistance Vcc=0o0r525V, -12Vv<V|<12V 6 30 kQ

NOTE 4: If the inputs are left unconnected, RAL interprets this as a high-level input and RB1 and RB2 interpret this as a low-level input so that
all outputs are at the high level.
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receiver switching characteristics over free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYP MAX [ UNIT
tPHL Propagation delay time, high-to-low level output 30 75 ns
tPLH Propagation delay time, low-to-high level output y 30 75 ns
ty Rise time RL=2ka, CL=15pF, 15 30 ns

See Figure 6
tf Fall time 15 30 ns
tsk(p)  Pulse skew |tp| H-tpHL| 20 ns
tpzL Receiver output enable time to low-level output 35 100 ns
tpzH Receiver output enable time to high-level output Differential, CL =50 pF, 35 100 ns
tpLz Receiver output disable time from low-level output See Figure 7 21 100 ns
tPHZ Receiver output disable time from high-level output 21 100 ns
tpzL Receiver output enable time to low-level output 12 25 us
tpzH Receiver output enable time to high-level output Single-ended, C|_ =50 pF, 12 25 us
tpLz  Receiver output disable time from low-level output See Figure 7 25 100 ns
tpHZ Receiver output disable time from high-level output 125 400 ns
I‘U’ TEXAS
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PARAMETER MEASUREMENT INFORMATION

CL
| |
| > DY1 ¢ (o]
DA1 RL DA2
VKI. VoIi

SHDN

DEN or
SHDN

TEST CIRCUIT
NOTES: A. C_=50pF
B. Driver 3 is a noninverting version of driver 1.

Figure 1. Single-Ended Driver DC Parameter Test Circuits

DY2 60 Q
I ) o
DA2 VoD :
DEN or -
SHDN
TEST CIRCUIT

Figure 2. Differential Driver DC Parameter Test Circuit

DY2 60 Q
DA2 Vob ?
\ _\_
DZ2 60 Q VEEC I 15 pF
DEN or ) )
SHDN

TEST CIRCUIT (see Note A)

VOLTAGE WAVEFORM
NOTE A. Measured 3dB Bandwidth = 300 MHz

Figure 3. Differential Driver Common-Mode Output Voltage Test Circuit and Waveform
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PARAMETER MEASUREMENT INFORMATION

CL
DY1
DA1 RL DA2
Vo

SHDN SHDN
_or

DEN

TEST CIRCUIT

(see Note A)

SHDN 3V
or 15V 15V 15V 15V
DEN oV

DA

DY1, Dz2

DY2 90% 90%
90%

VOLTAGE WAVEFORM
(see Note B)

NOTES: A. C_=50pF R_=120Q
B. The input waveform ty, tf < 10 ns.
C. Driver 3 is a noninverting version of driver 1.

Figure 4. Single-Ended Driver Propagation and Transition Times Test Circuits and Waveform
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SHDN
or

DEN

DA

NOTE A:

NOTE A:

PARAMETER MEASUREMENT INFORMATION

DY2
DA2
Vi DZ2
SHDN =
or
DEN
TEST CIRCUIT

3V
15V 1.5V7f SY; 15V 1.5V f
oV
| |
| I B oy
A[15V } } 1.5V\Y\
‘ ‘ ov
|

\
|
tpLH —N—N tpHZ —0<—>1 [—»— tpzH | > tp 7

b ————4———— VoD
|

90% 90%

50% oV

10%
=2 —— Vop)

VOLTAGE WAVEFORM

For the input waveform ty, tf < =10 ns

Figure 5. Differential Driver Propagation and Transition Times Test Circuit and Waveforms

Vce

Output

tr ot | tr—»

TEST CIRCUIT VOLTAGE WAVEFORM
For the input waveform ty, tf < =10 ns

Figure 6. Receiver Propagation and Transition Times Test Circuit and Waveform
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PARAMETER MEASUREMENT INFORMATION

Vce

5

-25Vor25V
s1
SHDN
TEST CIRCUIT

————— 3V

SHDN ;f 15V 15V
oV

tplz —le—p— tpzl —l4—p—
L — — Vee

\
SlatVce } 90%\
10% ‘ VoL

tpHz —le—P— tpzH ——P—

90% | /—— VOH
S1 at GND 10%
—— 0oV

VOLTAGE WAVEFORM

NOTE A: For the input waveform ty, tf < =10 ns
Figure 7. Receiver Enable and Disable Test Circuit and Waveforms
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APPLICATION INFORMATION

GeoPort 13 RxD- 6 GeoPort 10 . RxD GeoPort
Host 12, RxD+ 7| Peripheral - Control
SN75LBC776 < Device Logi
11 ogic
9-Terminal |- DD+, g SN75LBC777 TxD >
DTE 6 ™xo=- 9-Terminal |2 ¢ SHDN
GND DCE
18 RESET/ATT > 15 RESET/ATT 14 DTR >
15 4 SCLK 18 scik |1 RTXC
Power o 191 rpsmakeup |10 ¢ CTS
16 gTxHS/Wake-Up 17 e b RTS
- -
Vce _
Standard 6 RxD
19| Peripheral
SN75LBC777 |.L RxD+
9-Terminal
DCE 17 TXHS/WAKE-UP
4
0.33 uF u 12 XD+
=HE T 3 13 TxD-
\%
_5y VEE 2 GND
0.33 uF J+ 8 15  RESET/ATT
20 18 SCLK

NOTE A: A potential charge pump capacitor is the AVX 0805YC334MATXA or an equivalent.

Figure 8. GeoPort 9-terminal DCE Connection Application
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generator characteristics

232/V.28 423/V.10 562
PARAMETER TEST CONDITIONS MIN__ MAX MIN _ MAX MIN _ MAX UNIT
Open circuit 25 4 6 13.2 \%
Vol Output voltage magnitude 3KkQ<RL £7kQ 5 15 NA 3.7 \%
R =450 Q NA 3.6 NA \%
los Short-circuit output current Vo =0 100 150 60 mA
Ro(OFF)  Power-off source resistance Vce =0, Vol<2V 300 NA 300 Q
lO(OFF) Power-off output current Vce =0, Vol <6V NA +100 NA HA
SR Output voltage slew rate 30 NA 4 30| Vlius
+3.3Vt0+3.3V NA NA 0.22 2.1 us
t Output transition time 3 Vto+3V 0.04 NA NA uit
10% to 90% NA 0.3 NA uif
VO(RING)  Output voltage ringing NA 10% 5%
T uiis the unit interval and is the inverse of the signaling rate (a.k.a. bit time).
receiver characteristics
232/Vv.28 423/V.10 562
PARAMETER TEST CONDITIONS MIN__ MAX MIN__MAX MIN__MAX UNIT
Vil Input voltage 25 10 25 Y
Vil<15V -3 3 NA -3 3 v
VT Input voltage threshold Vi< 10V NA 02 02 NA v
) 3V<|V||<15V 3 7 NA 3 7] kQ
R| Input resistance V<10V NA 2 NA Q
3 15
INSTrEG(ﬁSNTs
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MECHANICAL INFORMATION

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

PINS **
0.050 (1,27) o 16 20 24 28
0.020 (0,51) @]
0.010(0,25) @] 0.410 | 0510 | 0610 | 0.710
T 0.014(0,35) A MAX (10,41) | (12,95) | (15,49) | (18,03)
16

A I 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 &

’

REEEERE

0.010 (0,25)

0°- 0.050 (1,27)

0.016 (0,40)

i (\ N \
\ J v Seating Plane L FL

0.104 (2,65) MAX 9.0120.30) E 0.004 (0,10)

0.004 (0,10)

4040000/B 03/95

NOTES: A. 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

Oow
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

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

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Amplifiers amplifier.ti.com Audio www.ti.com/audio
Data Converters dataconverter.ti.com Automotive www.ti.com/automotive
DSP dsp.ti.com Broadband www.ti.com/broadband
Clocks and Timers www.ti.com/clocks Digital Control www.ti.com/digitalcontrol
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Military www.ti.com/military
Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork
Microcontrollers microcontroller.ti.com Security www.ti.com/security
RFID www.ti-rfid.com Telephony www.ti.com/telephony
RF/IF and ZigBee® Solutions  www.ti.com/Iprf Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless
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