INEAR

LTT130A/LT1140A Series

TECHNOLOGY

FEATURES

= ESD Protection over +10kY

(£15kV IEC-1000-4-2 for LT1133A, LT1137A

and LT11414)

Uses Small Capacitors: 0.1uF, 0.2uF

1uA Supply Current in SHUTDOWN

120kbaud Operation for R = 3k, G = 2500pF

250kbaud Qperation for Ry = 3k, G = 1000pF

CMOS Comparable Low Power

Easy PC Layout: Flowthrough Architecture

Rugged Bipolar Design: Absolutely No Laichup

Outputs Assume a High Impedance State When Off

or Powered Down _

improved Protection: RS232 1/0 Lines Can Be Forced

to +30V Without Damage

= Qutput Overvoliage Does Not Force Current Back
into Supplies

= Available in SO and SSOP Packages

Advanced Low Power
5V RS232 Drivers/Receivers
with Smail Caopacitors

DESCRIPTION

The LT®1130A/LT1140A series of RS232 drivers/receiv-
ers features special bipolar construction techniques which
protect the drivers and receivers beyond the fault condi-
tions stipulated for RS232. Driver outputs and receiver
inputs can be shorted to +30V without damaging the
device or the power supply generator. In addition, the
RS232 I/0 pins are resilient to multiple +10kV ESD strikes.
An advanced driver output stage operates up to 250kbaud
while driving heavy capacitive loads. Supply current is
typically 12mA, competitive with CMOS devices.

Several members of the series include flexible operating
mode controls. The DRIVER DISABLE pin disables the
drivers and the charge pump, the ON/OFF pin shuts down
all circuitry. While shut down, the drivers and receivers
assume high impedance output states.

LY, LTC and LT are registered trademarks of Linear Technology Corporation.

TYPICAL APPLICATION

Basic Operation

DRIVER IN
RX OUT
DRIVER IN
RXOUT
RX OUT
RX OUT
DRIVER IN

RX OUT

GND

DRIVER DISABLE

DRIVER OUT
RXIN
DRIVER OUT
RXIN
RXIN
RXIN
DRIVER OUT
RXIN
QON/OFF = 5

TO LOGIC
TO LINE

- TI30A = TADL

LT1130A 5-Driver/5-Receiver R$232 Transceiver

LT1131A 5-Driver/4-Receiver R$232 Transceiver w/Shutdewn
LT1132A 5-Driver/3-Receiver R8232 Transceiver

LT1133A 3-Driver/5-Receiver R$232 Transceiver

LT1134A 4-Driver/d-Receiver RS232 Transceiver

LT1135A 5-Driver/3-Receiver R$232 Transceiver w/o Charge Pump

Output Waveforms

RECEIVER |
OUTPUT
Gy = 50pF

DRIVER f]
ouTPUT
R, =3k
€y = 2500pF

iNPUT

LT1130A s TAR2

LT1136A 4-Driver/5-Receiver RS232 Transceiver w/Shutdown
LT1137A 3-Driver/5-Receiver RS232 Transceiver w/Shutdown
LT1138A 5-Driver/3-Receiver R§232 Transceiver w/Shutdown
LT1139A 4-Driver/4-Receiver RS232 Transceiver w/Shutdown
LT1140A5-Driver/3-Receiver RS232 Transceiver w/o Charge Pump
LT1141A 3-Driver/5-Receiver RS232 Transceiver w/o Charge Pump
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LT1130A/LT1140A Series

ABSOLUTE MAXIMUM RATINGS (ot 1)

Supply Voltage (Vo) Short-Circuit Duration
e, s 30 sec
V~ (Note 7) Ve 30 sec
Input Voltage Driver Output ....................... ... Indefinite
0] 1117 OO V- to V* Receiver Qutput ..o, Indefinite
Receiver .......cooueveea. .. =30Vto 30V  Operating Temperature Range
ON/OTF PNt -0.3Vtio 12V LTT13XAC/LTI14XAC ... 0°C to 70°C
Driver Disable Pin........cc..cc....... ~0.3V to Vo + 0.3V LTHI3XAILTT14XAL oo, —-40° 10 +85°C
Output Voltage _ Storage Temperature Range ............... —65°C to 150°C
DEVET et —-30V10 30V Lead Temperature (Soldering, 10 Sec)................. 300°C
RECEIVEN ..ot —-0.3Vto Vg + 0.3V
PRODUCT SELECTION TABLE
Part Number Power Supply Voltages* Shutdown Driver Disable Drivers Receivers External Components
LT1130A 5 No No 5 5 4 Capacitors
LT1131A 5 Yes Yes 5 4 4 Capacitors
LT1132A 5 : No No 5 3 4 Capacitors
LT1133A** 5 No No 3 5 4 Capacitors
LT1134A ) 5 ) No No 4 4 4 Gapacitors
LT1135A 5,12,-12 No No 5 3 None
LT1136A 5 Yes Yes 4 5 4 Capacitors
LT1137A** 5 Yes Yes 3 5 4 Capacitors
LT1138A 5 Yes Yes 5 3 4 Capacitors
LT1130A 5,12 " Yes No 4 4 2 Capacitors
LT1140A 5,12,-12 Yes Yes 5 3 None
LT1141A** 512,-12 Yes Yes 3 5 None

*The LT1130A, LTT131A, LT1132A, LT1134A, LT1136A, LT1137A and LT1138A can operate with 5V and 12V supplies and two external capacitors.
**Meets +15kV ESD air gap discharge and +8kV contact methods per IEC-1000-4-2.

PACKAGE/ORDER INFORMATION

5-DRIVER/5-RECEIVER
/SR ORDER PART
N v NUMBER
svvee [2]  Lriiz0a c2”
ci* [3] c2*
ot [4] DRIVER IN LT1130ACN
DRIVER QUT [5 | RX OUT LT1130ACSW
RXIN (6] DRIVER IN
DRIVER OUT [7] RX OUT
RxIn 8] DRIVER IN
DRIVER OUT [9 RX OUT
RXIN DRIVER IN
DRIVER OUT RX OUT
RXIN DRIVER IN
DRIVER OUT RX OUT
RXIN GND
NW PACKAGE SW PACKAGE
28-LEAD PDIP  28-LEAD PLASTIC SO WIDE
(0.600° WIDE) {0.300" WIDE)

Tymax = 150°C, 85 = 56°C/W (NW)
Tumax = 150°C, 8yp = 68°C/W (SW)

5-DRIVER/4-RECEIVER WITH SHUTDOWN
/A-RECEIVER | ORDER PART
vl < lav NUMBER
o svee [2f  Lri1s1a [
¢t [7] c2t
ci~ [4} DRIVER IN LT1131ACN
DRIVER QUT (5] RX OUT
RXIN [6] DRIVER IN LT1131 ACSW
DRIVER OUT (7 RX OUT
RXIN [E] ORIVER IN
DRIVER OUT 9] RX OUT
RXIN [10] DRIVER IN
DRIVER OUT [11] RXOUT
RXIN [12] DRIVER IN
DRIVER OUT [13] GND
ON/DFF [14] DRIVER DISABLE
NW PACKAGE SW PACKAGE
28-LEAD PDIP  28-LEAD PLASTIC SO WIDE
(0.600° WIDE) (0.300" WIDE)

Tamax = 150°C, 6,4 = 56°CAW (NW)
Tamax = 150°C, 0,4 = 6B°C/W (SW)

BN 5518468 0017659 119 EE



LT1130A/LT1140A Series

PACKAGE/ORDER INFORMATION

5-DRIVER/3-RECEIVER
TOP VIEW
v+ [1] V-
svvee [2] ez
ot 3] c2*
ot (4] DRIVER IN
DRIVER OUT [5] DRIVER IN
DRIVER OUT [ RX OUT
RXIN [7] DRIVER IN
DRIVER OUT (3] DRIVER IN
DRIVER OUT [9] RX OUT
RXIN [10] DRIVER IN
DRIVER 0UT [11] RX OUT
RXIN [12] GND
N PACKAGE SW PACKAGE
24-LEADPDIP  24-LEAD PLASTIC SO WiDE
(0.300° WIDE) (0.300° WIDE)

Ty = 150°C, Bya = 585/ (N)
Ty = 150°C, 6,5 = BOSCAN (SW)

ORDER PART
NUMBER

LT1132ACN
LT1132ACSW

3-DRIVER/5-RECEIVER

TOP VIEW
— -
v+ 1} V-
sVvee [2] Lm33a c2”
ct* (5] ce*
c1- [4] DRIVER IN
BRIVER OUT {5 RX OUT
RXIN [6] DRIVER IN
DRIVER OUT [7] o RX OUT
RXIN 8] o /X OUT
RXIN [0} o /X OUT
RXIN [10} o<H15] DRIVER IN
DRIVER OUT 11 RX OUT
RXIN [12] JE} GND
N PACKAGE SW PACKAGE
24-LEAD PDIP  24-LEAD PLASTIC SO WIDE
(0.300" WIDE) (0.300°WIDE) -

Tamax = 150°C, 6,4 = 58°C/W (N}
Tamax = 150°C, 8,4 = 80°C/W (SW)}

ORDER PART
NUMBER

LT1133ACN
LT1133ACSW

4-DRIVER/4-RECEIVER

v
5VVee

ot

1"

DRIVER OUT
RX (N
DRIVER OUT
RX IN
DRIVER OUT
RX IN
DRIVER OUT
RX IN

N PACKAGE SW PACKAGE
24-LEADPDIP  24-LEAD PLASTIC SO WIDE
(0.300" WIDE) {0.300" WIDE)

Tomax = 150°C, 845 = 58°CAW (N)
Tyax = 150°C, 8. = 80°G/W (SW)

ORDER PART
NUMBER

LT1134ACN
LT1134ACSW
LT1134AIN
LT1134AISW

5-DRIVER/3-RECEIVER
WITHOUT CHARGE PUMP

TOP VIEW

12vvt (1]
5VVee (2]
DRIVER OUT [§]
DRIVER OUT [4]

- RXIN [5]

N PACKAGE SW PACKAGE
20-LEAD PDIP 20-LEAD PLASTIC SO WIDE
(0.300" WIDE) (0.300° WIDE)

Tamax = 150°C, 8y = 79°CAW (N)
Tomax = 150°C, 644 = 85°C/W (SW)

ORDER PART
NUMBER

LT1135ACN
LT1135ACSW

4-DRIVER/5-RECEIVER WITH SHUTDOWN

TOP VIEW
-

v+ [j v

5V Ve [2] “c2”
c1* [3] c2*
ci™ [4] ° DRIVER IN
DRIVER 0UT [5 RX OUT
RXIN [6] o DRIVER IN
DRIVER OUT RX OUT
RXIN DRIVER IN
DRIVER OUT (9] o RX OUT
RXIN [10 DRIVER N
DRIVER OUT |11 RXOUT
RXIN RXOUT
RXIN GND
ON/DFF [14] DRIVER DISABLE
NW PACKAGE SW PACKAGE
28-LEADPDIP  28-LEAD PLASTIC SO WIDE
(0.600° WIDE) (0.300° WIDE)

Tamax = 150°C, 64 = 56°C/W (NW)
Tomax = 150°C, 0yn = BESCAV (SW)

ORDER PART
NUMBER

LT1136ACN
LT1136ACSW

3-DRIVER/5-RECEIVER WITH SHUTDOWN

TOP VIEW

vt 28] v~
SYVee [2} LT1137A c2”
¢t c2*
c1” DRIVER IN
DRIVER QUT RXOUT
RX IN DRIVER IN
DRIVER OUT RX OUT
RXIN RX OUT
RXIN RX OUT
RX IN DRIVER IN
DRIVER OUT RX OUT
RX IN GND
ON/OFF [16] DRIVER DISABLE
NC [15] NG
GW PACKAGE NW PACKAGE SW PACKAGE
28-LEAD PLASTIC SSOP  28-LEAD PDIP  28-LEAD PLASTIC SO WIDE
(0.300 WIDE) {0.600° WIDE) (0.300° WIDE)

Tamax = 150°C, 844 = 96°C/W (GW)
Tamax = 150°C, 8 = 56°C/W (NW)
Tumax = 150°C, 6,4 = 68°C/W (SW)

ORDER PART
NUMBER

LT1137ACG
LT1137ACN
LT1137ACSW
LT1137AIN
LT1137AISW

L] TECHNOLQGY
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LTT130A/LT1140A Series

PACKAGE/ORDER INFORMATION

5'DR|VEH/3'RECTEUL\\’“E£ WITH SHUTDOWN ORDER PART 4-DRIVER/4-REGEIVER WITH SHUTDOWN ORDER PART
WITH 12V AND 5V SUPPLIES
T NUMBER - NUMBER
5v \é::; % LT1138A g; . Ne. v
o E DRIVER IN LT1138ACG Vv LT1139A c: LT1139ACN
e our [ DRLER W LT1138ACN oRNER OUT po— LT1139ACSW
oot i o LT1138ACSW DRIVEHR :J(l;l'“[ g);l?/g; IN
DRIVER OUT | 8 | RX OUT
n oz HTT3EAIG e v,
DRIVER QUT |10 RXOUT
RXIN [T DRIVER IN RX IN RX OUT
DRIVER OUT [i2] GND DRIVER OUT DRIVER IN
on/orF [13] DRIVER DISABLE RXIN 14] RX OUT
e [} NG ON/QFF [13] anD
GW PACKAGE NW PAGKAGE SW PACKAGE N PACKAGE SW PACKAGE
28-LEG%;’;A§E[;)SSOP ?g;b?l:”ﬁgg 28>LEA(%‘ZI643_SJ\;%%O WIDE %gég;%gg ZLLE“(%.%SE?DEF WIDE
Towax = 150°C, 8,4 = 96°CAW (GW,
T IS0 8 s Jme S an s
Tymax = 150°C, 8y = GECAV (SW) = 8o =
5-DRIVER/3-RECEIVER WITH SHUTDOWN 3-DRIVER/5-RECEIVER WITH SHUTDOWN :
WITHOUT CHARGE PUMP ORDER PART WITHOUT CHARGE PUMP ORDER PART
TOP VIEW . NUMBER TOP VIEW NUMBER
vyt =t2vy” 12v vt -1V
5VVee N.C. 5V Vee NC.
NC. [22] DRIVER IN LT1140ACN NC. RXOUT LT1141ACN
DRIVER OUT DRIVER IN RXIN DRIVER IN
DRIVER OUT RX OUT LT1 1 40ACSW DRIVER OUT RXOUT LT1 1 41 ACSW
RX IN DRIVER iN RXIN DRIVER IN
DRIVER OUT DRIVER IN DRIVER QUT RX OUT
DRIVER OUT RX OUT RXIN DRIVER IN
RXIN DRIVER IN DRIVER OUT RX OUT
DRIVER QUT [15] RX OUT RXIN [10 RXOUT
RXIN 14] GND RXIN GND
ON/OFF [13] DRIVER DISABLE ON/GFF DRIVER DISABLE
N PACKAGE SW PACKAGE N PACKAGE SW PACKAGE
oo osarwnn Osowop Do Wy
Tomax = 150°C, 64 = 58°CAW (N) Tmax = 150°C, 84 = 58°C/W (N)
Tomax = 150°C, 65 = 80°C/W (SW) Tamax = 150°C, 0, = BO°CAW (SW)
Consult factory for Industrial and Military grade parts.
E€LECTRICAL CHARACTERISTICS (note 2)
PARAMETER I CONDITIONS MIN TYP MAX UNITS
Power Supply Generator :
V* Qutput 8.6 v
V'~ Output -7.8 v
5V Ve Supply Current: LT1130A, LT1131A, LT11324, (Note 3) ® 15 25 mA
LT1133A, LT1134A, LT1136A, LT1138A
5V Vo Supply Current: LT1135A, LT1140A, LT1141A (Note 3), V* =12V, V- =-12V ® 8 15 mA
5V Ve Supply Current: LT1137A (Note 3) ® 12 17 mA
5V Vg Supply Current: LT1139A (Note 3), V* =12V ® 8 15 mA
12V V* Supply Current: LT11354, LT11404, LT1141A (Note 3), V- =-12V ® 1 4 mA
12V V* Supply Current: LT1139A (Note 3) [ ] 6 10 mA
—12V V- Supply Current: LT1135A, LT1140A, LT1141A (Note 3) V* =12V ° 2 6 mA
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LT1130A/LT1140A Series

€LECTRICAL CHRRACTERISTICS (ot 2)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Supply Current when OFF (Vgg) Shutdown (Note 4) ) 1 10 pA
Driver Disable 4 mA
Supply Rise Time C1,02,C*,C™=1.0pF 2.0 ms
Shutdown to Turn-On C*, C~=0.1pF, C1, C2 = 0.2uF 0.2 ms
ON/OFF Pin Thresholds Input Low Level (Device Shut Down) ) 1.4 0.8 v
Input High Level (Device Enabled) ° 24 14
ON/OFF Pin Current 0V < Vowjoer <5V e | -15 80
DRIVER DISABLE Pin Threshalds input Low Leve! (Drivers Enabied) ° 1.4 0.8
. Input High Level (Drivers Disabled) ) 2.4 14
DRIVER DISABLE Pin Gurrent 0V < Vpriver pisasLE < 5V [ -10 500
Oscillator Frequency 130 kHz
Any Driver
QOutput Voltage Swing Load = 3k to GND Positive 3 5 7.3 Vv
Negative ' 3 -6.5 -5 Vv
Logic Input Voltage Level Input Low Level (Vo = High) [ ) 1.4 0.8 v
Input High Level (Vgur = Low) ) 2 1.4 v
Logic Input Current 0.8V V<2V [J 5 20 pA
Output Short-Circuit Current Voyr = OV +9 +17 mA
Output Leakage Current Shutdown Yoyt = +30V (Note 4) ® 10 100 pA
Data Rate R =3k, Cp = 2500pF 120 . kbaud
R =3k, C = 1000pF 250 kbaud
Slew Rate R =3k, CL = 51pF 15 30 Vius
Ry =3k, | = 2500pF (Note 8) 6 Vius
Propagation Delay Output Transition ty_High to Low (Note 5) 0.6 13 us
Output Transition t, 4 Low to High 0.5 1.3 us
Any Receiver
Input Voltage Thresholds Input Low Threshold (Voyr = High) ] 0.8 1.3 v
Input High Threshold (Vouy = Low) (] 1.7 2.4 v
Hysteresis [ 0.1 0.4 1 v
Input Resistance =10V < Viy < 10V 3 5 7 kS
Output Voltage Output Low, lgy7 = —1.6mA ® 0.2 0.4 v
Output High, Igyt = 160pA (Ve = 5V)- ® 35 4.2 \
Output Leakage Current Shutdown (Note 4) 0 < Vour < Ve ] 1 10 uA
Output Short-Gircuit Gurrent Sinking Current, Vout = Vg ~20 -10 mA
Sourcing Current, Vout = 0V 10 20 mA
Propagation Delay Output Transition tyHigh to Low (Note 6) 250 600 ns
Output Transition t jy Low to High 350 600 ns

The @ denotes specifications which apply over the operating temperature
range (0°C < Ty < 70°C for commercial grade and —40°C < Tp < 85°C for

industrial grade).

Note 1: Absolute Maximum Ratings are those values beyond which the life

of the device may be impaired.

Note 2: Testing done at Voo =5V and Vonsoer = 3V.

Note 3: Supply current is measured with driver and receiver outputs
unloaded and the driver inputs tied high.

Note 4: Supply current and driver leakage current measurements in shut-
down are performed with Von,aF = 0.1V. Supply current measurements
using DRIVER DISABLE are performed with Vpriver pisasLe = 3V. For

Note 5: For driver delay measurements, Ry = 3k and C_ = 51pF. Trigger
points are set between the driver’s input logic threshold and the output

transition to the zero crossing (ty = 1.4V to OV and t y = 1.4V 10 OV).

Note 6: For receiver delay measurements, G = 51pF. Trigger points

are set between the receiver’s input logic threshold and the output
transition to standard TTL/CMOS logic threshold (ty, = 1.3V t0 2.4V

and t 4 = 1.7V to 0.8V).

Note 7: For LT1133A/LT1137A, absolute maximum externally applied

tive voltage.

LT1135, LT1139, LT1140 and LT1141 with 12V supplies, Voyr leakage is

200pA for Vgt forced to +25V.

Note 8: For LT1137A, 4V/us minimum.

V™~ =-6.5V. Internal charge pump will drive this pin to a higher nega-

LY IR
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LTT1130A/LT1140A Series

TYPICAL PERFORMANCE CHARACTERISTICS

Driver Output Voltage
10 . ;
g [RL=3K QUTPUT HIGH
— /7
s 6 ! 2
o Veg=5.5V
g 4 Veg =5V
5 Vog = 4.5V
S 2
=3
§ 0
5 2 Veg=4.5V
= Vgg =5V
E -4 Veg =55V LY
x _g | X
=] —X
-8 OUTPUT LOW
—10
55 —25 0 25 50 75 100 125
TEMPERATURE (°G)
LT11304 + TPLOT
Supply Current in Shutdown
100
g
= 10
=
&2 /
o«
3
>
>
& 1 ,/
s
@ /

0.1
-5 -25 0 25 50 75 100 125
TEMPERATURE (°C)

LT1137A + TPOG4

ON/OFF Thresholds

w
o

ot
[

I
©

ON THRESHOLD

\\

\
OFF THRESHOLD \\

/

THRESHOLD VOLTAGE (V)
&
Y

Il
o

0
-55 -25 0 25 50 75 100 125
TEMPERATURE (°C)

LTH37A + TPCO7

0.50
-55 -25 0 25 50 75

SUPPLY CURRENT (mA)

50
45
40
35
30
25
20

SUPPLY CURRENT (mA)

10

0
=55

Receiver Input Thresholds

NI;’UT HIGH

INPUT LOW

100 125
TEMPERATURE (°C}

LTH137A 4 TPCOZ

Supply Current in Driver Disable

25 0 25 50 75 100 125
TEMPERATURE (°C)

L¥1137A+ TPCOS

Supply Current

5DRIVER |

|3 DRIVER

|~ 1 DRIVER
—-—"’"‘

-
~
{_NO LOAD ™S

0
~55 =25 0 25 S0 75 100 125
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Supply Current vs Data Rate

100 T
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80 Ry =3k //
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E
S 60 L]
E 50 // //
3 L~ LT
> e
> 40 3 DRIVER
N RL =3k
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20
10
0
0 25 50 75 100 125 150
DATA RATE (kBaud)
LT1130A« TPCO3
Driver Disable Threshold
30
25
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S 20
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100
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LT1130A/LT1140A Series

TYPICAL PERFORMANCE CHARACTERISTICS

Driver Short-Gircuit Current
30

T %5

E \ +

£ 1SC

Z 204 ><~ \‘

gV ~

=2

o

= 15

2 isc™

o

3 10 AN

= N

2 \

w 5 J
0
55 25 0 25 50 75 100 125

TEMPERATURE (°C)

LT1137A+ TRG10

Shutdown to Driver Output

A3

DRIVER 10
QUTPUT HIGH
R=3k 5

DRIVER _g
OUTPUT LOW
RL=3k -10

ON/OFF PIN

UTH3TA-TRCI2

Receiver Short-Circuit Current
50

40 T

\!C“

1sc*

30

20 =]

N

10

SHORT-CIRCUIT CURRENT (mA)

e
-55 -26 0 25 50 75
TEMPERATURE (°C)

LT11374° TPG11

100 125

Driver Qutput Waveforms

DRIVER OUTPUT
AL = 3k

DRIER DUTPUT
R =3k
G = 2500pF

INPUT

LTH37ATPCIY

PIN FUNCTIONS

Vic: 5V Input Supply Pin. Supply current drops to zero in
the shutdown mode. This pin should be decoupled with a
0.1uF ceramic capacitor close to the package pin. Insuffi-
cient supply bypassing can resultin low output drive levels
and erratic charge pump operation.

GND: Ground Pin.

ON/OFF: Control the operation mode of the device and is
TTL/CMOS compatible. A logic low puts the device in the
shutdown mode which reduces input supply curentto zero
and places al! of the drivers and receivers in high imped-
ance state. A logic high fully enables the transceiver.

DRIVER DISABLE: This pin provides an alternate contro!
for the charge pump and RS232 drivers. A logic high on
this pin shuts down the charge pump and places all drivers

in a high impedance state. Receivers remain active under
these conditions. Floating the DRIVER DISABLE pin or
driving it to a logic low level fully enables the transceiver.
Alogic low on the ON/OFF pin supersedes the state of the
DRIVER DISABLE pin. Supply current drops to 4mA when

in driver disable mode.

V*: Positive Supply Output (RS232 Drivers). V* = 2V -
1.5V. This pin requires an external charge storage capaci-
tor C = 1.0yF, tied to ground or Vge. Larger value capaci-
tors may be used to reduce supply ripple. With multiple
transceivers, the V+ and V™ pins may he paralleled into
common capacitors. For large numbers of transceivers,
increasing the size of the shared common storage capaci-
tors is recommended to reduce ripple.

BN 55184L3
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LTT130A/LT1140A Series

PIN FUNCTIONS

V~: Negative Supply Output (RS232 Drivers). V== ~(2Vgg
— 2.5V). This pin requires an external charge storage
capacitor C > 0.1pF. V™ is short-circuit proof for
30 seconds.

€1+, €17, G2*, C2~: Commutating Capacitor Inputs.
These pins require two external capacitors C > 0.2uF: one
from C1* to C17, and another from C2* to C2~. To
maintain charge pump efficiency, the capacitor’s effective
series resistance should be less than 2Q. For C=1pF, low
ESR tantalum capacitors work well in this application,
although small value ceramic capacitors may be used
with a minimal reduction in charge pump compliance. In
applications where larger positive voltages are available,
such as 12V, C1 may be omitted and the positive voltage
may be connected directly to the C1* pin. In this mode of
operation, the V* pin should be decoupled with a 0.1pF
ceramic capacitor.

DRIVER IN: RS232 Driver Input Pins. These inputs are
TTL/CMOS compatible. Inputs should not be allowed to
float. Tie unused inputs to Vgg.

DRIVER OUT: Driver Outputs at RS232 Voltage Levels.
Driver output swing meets RS232 levels for loads up to 3k.

Slew rates are controlled for lightly loaded lines. Output
current capability is sufficient for load conditions up to
2500pF. Outputs are in a high impedance state when in
shutdown mode, Ve = 0V, or when the DRIVER DISABLE
pinis active. Qutputs are fully short-circuit protected from
V~ + 30V to V*+ — 30V. Applying higher voltages will not
damage the device if the overdrive is moderately current
limited. Short circuits on one output can load the power
supply generator and may disrupt the signal levels of the
other outputs. The driver outputs are protected against
ESD to +10kV for human body mode! discharges.

" RX IN: Receiver Inputs. These pins accept RS232 level

signals (£30V) into a protected 5k terminating resistor.
Thereceiver inputs are protected against ESD to +10kV for
human body model discharges. Each receiver provides
0.4V of hysteresis for noise immunity. Open receiver
inputs assume a logic low state.

RX OUT: Receiver Qutputs with TTL/CMOS Voltage Lev-
els. Qutputs are in a high impedance state when in shut-
down mode to allow data line sharing. Outputs are fully
short-circuit protected to ground or Vg with the power
on, off, or in shutdown mode.

€SD PROTECTION

The RS232 line inputs of the LT1130A/LT1140A series of
RS232 Driver/Receivers have on-chip protection from
ESDtransients up to+10kV. The protection structures act
to divert the static discharge safely to system ground. In
order for the ESD protection to function effectively, the
power supply and ground pins of the LT1130A/LT1140A
must be connected to ground through low impedances.
The power supply decoupling capacitors and charge
pump storage capacitors provide this low impedance in
normal application of the circuit. The only constraint is
that low ESR capacitors must be used for bypassing and
charge storage. ESD testing must be done with pins Vg,
. V*,V~and GND shorted to ground or connected with low
ESR capacitors.

The ESD protection on the LT1133A, LT1137A and
LT1141A meets £15kV air gap discharge and +8kV con-
tact methods per IEC-1000-4-2.

ESD Test Circuit

s o+ 5V Vge 0.1pF
02uF [+
D1uF,_D ,_DCH],LF + T ! k
= = 02uF =
DRIVER 1 IN
DRIVER 1 OUT RX1 OUT
RX1 IN DRIVER 2 IN
DRIVER 2 OUT RX2 QUT
LCI)NE ls’lzﬁg RX2 IN — RX3 OUT
PROTECTED
OTECTED RX3 IN RX4 OUT
RX4 IN DRIVER 3 IN
DRIVER 3 OUT RX5 OUT

RX5 IN
ON/OFF

GND
DRIVER DISABLE

= LT1130A ¢ ESD TG
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LT1130A/LT1140A Series

TYPICAL APPLICATIONS

Operation Using 5V and 12V Power Supplies

MOUSE
5 ]

TO LINE

L
0.AuF __Em uF

DRIVER IN
RX OUT
DRIVER IN
RX OUT
RX QUT
RXOUT
DRIVER IN

DRIVER OUT
RXIN
DRIVER OUT
RX IN
RXIN
RX IN

TO LOGIC

DRIVER OUT RX OUT
RX IN GND
ON/OFF = 5V

DRIVER DISABLE

LT11304 « TA03

Typical Mouse Driving Application

v
0.1pF ~ 0.1uF
T X2 _I +
v DRIVER 1 IN LOGIG 0"
DRIVER 1 OUT : RX10UT
RX1IN ) DRIVER 2 IN LOGIC “0”
DRIVER 2 OUT RX2 OUT
1 RX2 IN RX3 OUT MOUSE DATA
RX3 IN . ; RX4 OUT
RX4 IN e DRIVER 3 IN LOGIC 1
V- DRIVER 3 OUT i RX5 OUT
RX5 IN GND
ON/OFF 5 DRIVER DISABLE

LTH30A + TAGE

LT N




LTT130A/LT1140A Series
PﬂCHﬂGG DGSCR'PT'O" Dimensions in inches (millimeters) unless otherwise noted.

GW Package‘
28-Lead Plastic SSOP (Wide 0.300)
{LTC DWG # 05-08-1642)

0307 —0.407*
< 0205-0212*" 0,068 0,078 =~ (10.07-10.33)
(5.20-5.38) : P 2827262524 282221201918 17 16 16
| i AAARAAAAA
0,_ @ | .

%// —’E 0501 -0.311
0005-0009  0.022-0 037;| L %Jégf_.l | (7.65—7.90)
©013-022)  (055-095) 0002~ 0.008

BSC gp10-0015 ey
* DIMENSIONS DO NOT INGLUDE MOLD FLASH. MOLD FLASH ©25-038 (0.05-0.21) O
SHALL NOT EXCEED 0.006" (0.152mm) PER SIDE
** DIMENSIONS DO NOT INCLUDE INTERLEAD FLASH. INTERLEAD I,J % l;l lﬁ’ % lé %J lé %%H 1% %H—-
FLASH SHALL NOT EXGEED 0.010 (0.254mm) PER SIDE
s ssoniens
N Package
20-Lead PDIP (Narrow 0.300)
(LTC DWG # 05-08-1510)
\ 1,040¢
0.300- 0.325 : (26.476)
s ) ) mi | e
{1.123-1.651) K3 | [20] [io] [1s] [i7] [i6] [15] [14] i3] [iz] [11]
[l
035 ) I I I 02550015
{0.381) 0.255:£0015"
'0.065 47720
0009-0015_ | MiN N e, 8 {6477 =0.381) )
(0.229-0.381)
40.025 ™ 1] [2] 18] [4] 18] [6] 7] 1&] (8] [i0
|._osslopis | 01z —] (8227) L oorszo0ms 0T [2T T3] [T LT [T [T TeT Te] fgf
(pass 083 @i75) (0.457 £ 0.076)
i u 100 £0.010 oo
{2540+ 0.254)
“THESE DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED 0.010 INCH (0.254mm)
N Package

24-Lead PDIP (Narrow 0.300)
(LTC DWG # 05-08-1510)

I 1.265%
) 0130 +0.005 0.045-0.065 (2.131)
L @30220.127) {1.143-1.651) [‘— n ] (i8] (5] [77] [fe] 78] [7al [7a)
[ Il |
0015
03Ny E T oxssrons
NN 0.065 (6477 £0.381)
0009-0015 __\l.— f e
©229-038) v
0095 gz 1 gop _lLoomsoms [T T2T 3T Lo [T [e] 127 [T [o Taol T3] T2
0525 015 (31{41|75) (0127) (0.457 £ 0.076,
+0.635 0457 20076} ’
(“55 0.381 umuxnum -
{25402 0.354)

*THESE DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED 0.010 INGH (0.254mm)

10 EE 5518464 00L7LL? 295 EN LY LIEAR




LTT130A/LT1140A Series
PHCKHGG DESC“IPTIO" Dimensions in inches (millimeters) unless otherwise noted.

NW Package
28-Lead PDIP (Wide 0.600)
(LTC DWG # 05-08-1520)

0070
{778)
-0600-0.625 . 0.150£0.005 0.045 ~ 0065 v
{15.240-15.875) TR 1451 857)
‘—1 @81030.127) (1143 1,651)_’! . |
0015 I !
03812 I 1
0008-0.015 4. MIN 0.505 - 0.560*
(ozzspg?m) i (12:827 - 14.224)
0.625+0.025
0015 0.125 (g%% _ll._ co1sz000
[1 587 40.635] 3.175) MIN {0.457 £0.076)
0381 Min 0.100:£0.010 O 2T BT 4T TsT (67 [77 8T (o] o) ] M2l 1s] oal
*THESE DIMENSIONS DO NOT INGLUDE MOLD FLASH OR PROTRUSIONS. (254020254 -
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED 0,010 INGH (0.254mm)
SW Package
20-Lead Plastic Small Outiine (Wide 0.300)
(LTC DWG # 05-08-1620)
- 0201-0209° 0.496 - 051"
{7.391-7.505) 05700t {12598 - 13.005)
0.010-0029 ,, 450 0.083-0.104 OS50 —1 118 20 19 18 17 16 15 14 18 12 11 |
ozsa-07en 5 {2352 -2/642) o 1 ) 0oQ
I
0°-8 TYP I
L J — oL .
T T 0050 - NOTE 1 —bL 0394041
0.009-0.013 {1270} N } {10,007~ 10.643)
(0.229-0.330)  NOTE1 TVP) 014 - 0,018 \
m%?g;g) {0.356-0.482) ! 3
406 1. P
1. PIR 1 IDENT, NOTCH ON TOP AND CAVITIES ON THE BOTTOM OF PAGKAGES ARE THE MANUFAGTURING OPTIONS.

, THE PART MAY BE SUPPLIED WITH OR WITHOUT ANY OF THE OPTIONS
..DIMENSION DOES NOT INGLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXGEED 0.006" (0.152mm) PER SIDE
DIMENSION DOES NOT INGLUDE INTERLEAD FLASH. INTERLEAD FLASH SHALL NOT EXGEED 0.010" {0.254mm) PER SIDE

-]
~ [T}
w [T
]
o [T
o T}
~[
[ T]
[

10
S20(WIE)036.

SW Package
24-Lead Plastic Small Outline (Wide 0.300)
(LTC DWG # 05-08-1620)

0.291 - 0.296*"
(7.391-7.595)

= 0.037 - 0,045
0.010-0.029 , 50, 0.093-0104

0.598 - 0.614"
(15.190-15.600)

Sem-gie ol 2423 22 21 20 19 18 17 16 15 14 13
©zse-a7sn" ] e ot OO0Oaa0RAgan
0o -8 TYP =
| P— | 11
T . — NOTE 1 _0394-0419_
0.009-9.013 0.004-0012 i {10.007 - 10.643)
{0229-0.330)  NOTE1 0.014-0.018 {0.102-0.305)
0.016-0.050 on-0m8 N
{0406 -1.270) o 482) <&
NOTE:
1. PIN 1 IDENT, NOTCH ON TOP AND GAVITIES ON THE BOTTOM OF PACKAGES ARE THE MANUFAGTURING OPTIONS. OOOOO0800H000
THE PART MAY BE SUPPLIED WITH OR WITHOUT ANY OF THE OPTIONS T 2334568783000
*DIMENSION DOES NOT INGLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED 0.006" (0.152mm) PER SIDE e
**DIMENSION DOES NOT INGLUDE INTERLEAD FLASH. INTERLEAD FLASH SHALL NOT EXCEED 0.010" {0.254mm) PER SIDE S o8

B 55184L8 0017LLA 121 WA

Information furnished by Linear Technology Corporation is believed to be accurate and reliable.
‘ , Llnw However, no responsibility is assumed for its use. Linear Technology Corporation makes no represen-
TECHNOLOGY tationthat the interconnection of its circuits as described hierein willnotinfringe on existing patent rights. '




LTTT130A/LTT140A Series
PHCKHGE DGSC“'PT'O" Dimensions in inches (millimeters) unless otherwise noted.

SW Package
28-Lead Plastic Small Qutline (Wide 0.300)
(LTC DWG # 05-08-1620)

. 0697 -0.712°
(%g} = gggg) {17.70-18.08)
0,037 - 0.045
0093 -0.104 28 27 26 25 24 28 22 21 20 19 18 17 16 15
0.010-0.09 .. 45e. 2093 -0.104 {0940-1.143)
i254-0787)" >} @362 260) 1 DOOHOHAAHA
e =
e-gTe | [ 1
I | | QOO0 Ad
O S e R —n =S e 1 pasetouts
0,050 . NOTE 1 11} 0806 -0419
0.009-0013 (1.;:70)"J \“_, L 0014-0019 U_Umiomz NF {10,007~ 10643}
(0.229-0330) NOTET TP (0.356 —0.482) (0.102 - 0.305)
0016 - 0,050 8-
woTE {0:40 - 1.270) -~
1. PIN 1 IDENT, NOTCH ON TOP AND CAVITIES ON THE BOTTOM OF PACKAGES ARE THE MANUFACTURING OPTIONS. godoodggdnon
THE PART MAY BE SUPPLIED WITH OR WITHOUT ANY OF THE OPTIONS 1% 3 258678300 ERM® -

*DIMENSION DOES NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED 0.006" (0.152mm) PER SIDE U
**DIMENSION DOES NOT INCLUDE INTERLEAD FLASH. INTERLEAD FLASH SHALL NOT EXCEED 0.010" (0.254mm) PER SIDE )

TYPICAL APPLICATION

Sharing Power Supply Generator with a Second Transceiver

~Lour
T
LAl ' -
+ 5V Vg c2~ .
had i o = + W RX OUT
= F 4 Ci1~
DRIVER IN RXIN DRIVER IN
BRIVER OUT RX OUT DRIVER OUT RX OUT
RX IN DRIVER IN RX IN DRIVERIN | 1o
DRIVER OUT RX OUT T T0 | DRIVER OUT RX OUT LoGic
nszgg RX IN RX OUT LOGIC R?}ﬁ% RX IN DRIVER IN
LINE RX IN RX OUT DRIVER OUT RX OUT
RX IN DRIVER IN RXIN RX OUT
DRIVER OUT RX OUT RX IN END
RX IN GND ON/OFF DRIVER
DISABLE
PART NUMBER DESCRIPTION COMMENTS
LT1180A/LT1181A | 2-Driver/2-Receiver RS232 Transceivers - | Single 5V Supply with 0.1uF Capacitors
LT1237 3-Driver/5-Receiver RS232 Transceiver Lower Power Upgrade for LT1137A
LTC1327 3-Driver/5-Receiver RS562 Transceiver 3.3V Operation
LTC1337 3-Driver/5-Receiver RS232 Transceiver Ultralow Power for DTE Applications
LTC1338 | 5-Driver/3-Receiver RS232 Transceiver Ultralow Power for DCE Applications
LTC1348 3-Driver/5-Receiver RS232 Transceiver 3.3V to 5V Operation
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