
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































VOLTAGE REFERENCE FAMILY LB1081-Type
Outline Drawing
(Dimensions in Inches)
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PULSE-WIDTH MODULATOR LB1117AC

Description

The LB1117AC integrated circuit is a Pulse-Width Modulator (PWM) designed for use in dc-to-dc converters and in
switching regulators requiring a single-power switching transistor. Essentially, it provides the control functions necessary
for constant frequency, pulse-width modulated switching power supplies. The circuit consists of a band-gap voltage
reference, operational amplifier, sense amplifier, ramp generator, complementary output comparator, a power transistor
for the PWM function, and a differential amplifier for the voltage regulation and current limiting functions.

Additionally, the device features a 7.0 V, 100 mW Zener that may be used with an external resistor to function as a shunt
voltage regulator for the control circuit. The sense amplifier amplifies signals at the negative rail, providing dc current
sensing capabilities. Clock synchronization and minimum duty cycle options are also available.

The PWM is suitable for a wide range of applications, including switching regulators, switching power supplies, power
converters, and motor speed controllers. It operates with a typical 5.0 supply voltage and, when utilizing the internal
Zener, the circuit will operate with much higher input voltages. The device is characterized by a low supply current drain
which relaxes power requirements on an external shunt regulator resistor, thereby allowing high-input voltage
applications. The LB1117AC Pulse-Width Modulator is available in a 16-pin plastic DIP.

Features
" 7.0V, 100 mW Zener " On-chip Zener allows operation from 13.0 mA current
= Supply current less than 5.0 mA with 5.0 supply source (series resistor and high voltage supply)
voltage " On-chip output power transistor capable of sinking a
® Current limit sensing current to 100 mA
® Ramp generation frequency, 200 kHz at 7.5 V
Functional Diagram Pin Diagram
Cout  Cour
. 1s| -comp 1 16 [J cour
1
2 — _% coue GND ]2 15 [1 +COMP
_8 | GENERATOR COMP
° \r\ = — +come veort []3 14 [J Vsen in
anp 2 3 oo Cout []4 13 [J Vsen out
s ° ¥ diooe
s Vease vease []5 12 g +IN
SENSE +Vs []6 1] -IN
AMPLIFIER ]
v LI N BAND-GAP RT[]7 10[] +IN
SENIN REFERENCE
cTs 9] -IN
VSEN OUT L. — —1
+IN Ll— + + 10 +IN
oo voLT
N 1 _ AWP : :OP-AMP_ 9 N
/
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LB1117AC PULSE-WIDTH MODULATOR
Maximum Ratings
Rating Value Unit
Positive Power Supply Voltage/Current 8/25 V/mA
Positive Voltage for On-Chip Output 30 Vv
Power Transistor
Power Dissipation 600 mWwW
Storage Temperature Range —40to +125 °C
Ambient Operating Temperature Range 0 to 60 °C

Stresses in excess of those listed under “Maximum Ratings” may cause permanent damage to the device. This is an absolute stress
rating only. Functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of
this data sheet is not implied. Exposure to maximum rating conditions for extended periods of time may adversely affect device reliability.

Pin Descriptions

Pin Symbol Name/Function
1 — Cowmp Negative Comparator Input; Output of Voltage op amp and Current Diff. Amp
2 GND Ground
3 Veoll Collector for On-chip Output Power Transistor
4 Cout Inverted Comparator Output
5 Vbase Base of On-chip Output Power Transistor
6 Vs Power Supply Input
7 Rt Timing Resistor Connected to Pin 7 and Ground
8 Cr Timing Capacitor Connected to Pin 8, Ground, and Ramp Generator Output
9 —IN Negative Voltage Op Amp Input
10 +IN Positive Voltage Op Amp Input
11 —IN Negative Current Diff Amp Input
12 +IN Positive Current Diff Amp Input
13 VSeENOUT Sense Amplifier Output
14 VSENIN Sense Amplifier Input
15 + COMP Positive Comparator Input
16 Cout Non Inverted Comparator Output
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PULSE-WIDTH MODULATOR

LB1117AC

Electrical Characteristics

(TA = 25°C, Vs = 7.5V, Rt = 34.8 k(Q, unless otherwise specified)

Characteristics Conditions Min | Max | Unit
Reference Section:
Output Voltage RL = «;Is = 34.7 mA (Fig. 2) 1.18 1.32 \'
Power Supply Rejection Ratio AVs = —3.0V;RL = = 54 —| dB
Load Regulation RL = 1.25 KQ; Is = 13.7 mA — 6.0 mVv
(B:z';gigc"’i‘gnremperat”'e 0°C < ta < 100°C — 012| %/°C
Ramp Generator Section:
Frequency Ct = 2610 pF — 200 kHz
Line Regulation AVs = —1.0V — 500 Hz
High Ramp Voltage 3.75 5.25 v
Low Ramp Voltage 2.15 2.60
Current Source 100 170 uA
Voltage Amplifier Section:
Input Offset Voltage — 7.0 mVv
Input Bias Current — —2.5 uA
Input Offset Curr?nt : : Vs = 12V, — 0.5
Power Supply Rejection Ratio Ro = 30 kQ 54 — dB
Open-Loop Gain 66 92
Common-Mode Voltage Range 0.75 10.5 v
Output Voltage Swing HIGH 58 —
LOW — 0.1
Comparator Section:
Input Bias Current — 50| pA
Common-Mode Voltage Range 15 |Vcc —1
Output Voltage Swing ls = 157 mA; RL = 1.0 K|—or | 85 = Y
LOW — 0.1
Current Amplifier Section:
Input Bias Current — —25| uA
Output Voltage Low RL = 30 kQ;Is = 12.5 mA — 0.3 \
Sense Amplifier Section:
Output Voltage VSeN = 0 V;Is = 12.5 mA (Fig. 3) 0.0 0.57 y
Vsen = 0.2 V;lIs = 125 mA 1.10 1.38
Voltage Gain AVSENIN = 0.05 V; Is = 12.5 mA 18 20| dB
Output Transistor Section:
Breakdown Voltage Ic = 1.0 mA 30 — v
Saturation Voltage IB = 10 mA; Ic = 100 mA — 0.55
Static Current Forward Transfer Ratio Vce = 1.0 V; IC = 50 mA 25 — —
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LB1117AC PULSE-WIDTH MODULATOR

Electrical Characteristics (Continued)
(TA = 25°C, Vs = 7.5V, Rt = 34.8 kQ, unless otherwise specified)

Characteristics I Conditions l Min i Max | Unit
Miscellaneous
Iz =1.0mA 6.25 7.15
Zener Voltage - \"
1z = 13.7 mA (Fig. 1) 6.5 7.5
Vs = 50V,VSENIN = 0V 2.0 —
Supply Current : mA
VSEN IN = 200 mV; Vs = 50V — 4.5

Test Circuits

Resistor values selected for use in all test circuits are characterized by a nominal = 1% tolerance; capacitors, = 10%.

30 ko
' -1 16| :I 100 ko
——————h 16 :——%—J
316 mj' r‘—c 2 15— 301 ka ,7_C 2 15 b
g “ :,'|L 866 0 1 gs " }—g’
201 k0 (=l 13 1 = Vsenin 100 k2 A P
—(s ls) Izva ,I, ”[7—«4.—:
| MEASURE CURRENT q‘ b Is Os 12
i—(7 10[3— '—(:)——————(“.m 6 npy
348 k2 8 9 3—1 L—w’—c 7 10
8 9 :%-——
- =vs J:,m oF ju v jw v izo.s K ,.]—;_1.5 v jm v
V4

Figure 1. Power Supply Current Test Circuit Figure 2. Bandgap Output Voltage Test Circuit
——OEo
100 kQ 10 k@
&
1.0 k@
1 16
-6.0 Vdc 2 15 [}——0+3.0 Vdc
e 16 30.1 ko ds 14[3—0-3.0 vdc
2 5 = VSENIN 1.0 kQ
30.1 k@ ,J;_E 3 14 ,l /;[; N 13 3
O« [T o S ds 120
s s 12 866 0 % MEASURE +60VdcO—e————————[16 1 [}—01.0 vdc
—& —s w1 /;_wn_c , "
7 10 Dﬂ ==2200 pF 8 9 100 0
34.8 ko ° ° =15V ”L—
205 k2 205 k@ 100 0
=1iov
Figure 3. Sense Amplifier Output Voltage Test Circuit Figure 4. Input Offset Voltage Test Circuit
[v.o - Eo ]
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PULSE-WIDTH MODULATOR LB1117AC

Test Circuits (Continued)

Ramp Generator Frequency:
Vs —1.8 _ RT < Vs —1.8
500 A 135 uA

Limits on RT;

cr < 3000 {177 Vs 7-219) o ) imits on C;
(664 Vs —1)

7= 1 ;T =_R1CT (487 vs —.781)
Ramp Frequency (Vs —1.8)
T plotted in Figure 6.
RTCt
100 kO

— 16

e A &

301 k23
Os 14
100 kO
w—]a 137
. s 12[]
O’ e "
34.8 k
ﬂ’?—w——c 7 10
—(s 9
=15V =10V
2610 pF == ,]; /l
I VOLTAGE
TO
FREQUENCY [ %%Angguurs
CONVERSION { )
FREQUENCY

Figure 5. Ramp Generator Frequency Test Circuit
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Figure 6. Ratio of Ramp Generator Period (T)
to Rt Ct Time Constant vs. Supply Voltage
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LB1117AC

PULSE-WIDTH MODULATOR

Characteristic Curves
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Figure 7. Maximum Duty Cycle as a Function
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Figure 8. Maximum Duty Cycle as a Function
of Temperature for Various Supply Voltages
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PULSE-WIDTH MODULATOR LB1117AC
Outline Drawing
(Dimensions in Inches)
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SWITCHED-MODE PULSE-WIDTH MODULATOR LB1132AC

Description

The LB1132AC Switched-Mode Pulse-Width Modulator (PWM) features a single-ended output which can either sink or
source currents up to 200 mA. Consisting of eight functional blocks, the device is suitable for performing the basic
pulse-width modulation function in switching power supplies.

Functionally, the PWM includes a 1.25 V temperature-compensated reference capable of supplying up to 1 mA to
external circuitry. It also features supervisory circuitry for current limiting, maximum duty-cycle limiting, shutdown and
adaptive startup. An internal triangular wave-shape oscillator (providing equal rise and fall times) is controlled by
external components. The output from the comparator is an ECL tree-configured signal feeding intc the logic block.
Additionally, the logic section provides noise immunity using an edge-triggered input which allows only one transition per
clock cycle.

The LB1132AC is characterized chiefly by high speed and a powerful FET driver. It is capable of operating at a clock
frequency of 500 kHz, and can turn on or off a 1000 pF external gate FET in less than 50 ns. Offering superior thermal
stability, the PWM incorporates a bandgap voltage reference with a temperature coefficient of less than 100 ppm/°C.

The PWM cannot operate directly from a 48 V battery, thus it generates a 9 V external supply using an internal linear
regulator to control an off-chip, discrete, high-voltage bipolar transistor. To control the amount of power delivered to a
power supply load, the PWM adjusts the “on-time” of the primary transformer FET switch. “On-time” is regulated by
comparing a feedback signal from the power supply output (load) with a slope-compensated pulse; the pulse is
proportional to the primary transformer current. Also, the comparator limits the maximum duration of FET switch
“on-time,” and keeps the FET switch off during startup conditions.

The LB1132AC Switched-Mode Pulse-Width Modulator is available in a 16-pin plastic DIP.

Features
® High clock frequency ® 500 kHz clock frequency (adjustable)
® Manual power-down override ® Powerful FET driver
" Prevents start-up damage ® Shutdown lead
" Noise immunity logic ® Double-pulse suppression
® Eliminates excessive “on” time ® Maximum duty cycle control
® Excellent thermal stability ® Vcc temperature coefficient, 200 ppm/°C
" Low power consumption ® Quiescent current less than 7.0 mA
® Adaptive startup and shutdown control ® Single source/sink output: 1200 mA
® External oscillator synchronization
Functional Diagram Pin Diagram
LSENSE AMP -
10 14 vee 1 16 tl COMP-
MAXSETMAX+ 15 [ o [El LIS R CLK-FR[]2 15 ] MAXSET/MAX +
AMP+ ;_)A/ cLKk-c []3 14[JAMP-
; 11 SHUTDN CLK-AR 4 13[ ] AMPOUT
L§ SELECT ﬂ
comps 12| S\ PCC e DR-RTN, GND []5 12[7] cCoMP+
COMP- 16
coMp- 1 | Loaic nEAn 9 PASS-B DRIVER [] 6 11 ] SHUTDN
REG | 8 PASSE DR-SUP [7 10 [ ] LSENSE
7 DR-SUP
PASS-E []8 9] 1PASS-B
PHC
CLOCK PHD
6_DRIVER
LAOUT
2 3 4

CLK-FR CLK-C CLK-AR

DRATN, GND 12-57



LB1132AC SWITCHED—MODE PULSE-WIDTH MODULATOR

Maximum Ratings*

Parameter Rating Unit
Power Supply Voltage ** \'
Power Dissipation (25°C) 550 mwW
Storage Temperature Range —40to +125 °C
Operating Temperature Range —25to +85 °C

* Stresses in excess of those listed under “Maximum Ratings” may cause permanent damage to the device. This is an absolute stress
rating only. Functional operation of the device at these or any other conditions in excess of those indicated in the operational sections
of this Data Sheet is not implied. Exposure to maximum rating conditions for extended periods of time may adversely affect device
reliability.

** A9V power supply is generated internally through a pass transistor (Vcc at pin 1). The requirements on the external pass transisitor
collector emitter breakdown voltage (BVceo) range is the line voltage minus 9 V. The line voltage must be greater than 12 V.

Pin Descriptions

Pin Symbol Name/Function
1 Vce Provides a regulated output voltage of 9.0 (£ 0.5) V.
2 CLK-FR Clock connection to an external amplitude-adjusting resistor, and an external
3 CLK-C frequency-adjusting resistor. The clock provides a triangular waveshape with a
4 CLK-AR frequency of 1/2 (RC), and an amplitude of 3 to 6 V.
5 DR-RTN, Return (common) for the high-current output stage of the driver circuit. Pin 5
GND should be connected to a low-ohmic ground because of its high noise content.
6 DRIVER The output of the driver is capable of sourcing or sinking in excess of 200 mA.
The driver can turn on or turn off a 100 pF gate FET in less than 50 ns.
7 DR-SUP Provides the current surge needed (as high as 200 mA) to switch the FET. This
pin must be tied to a capacitor to ground.
8 PASS-B Connections to the base and emitter, respectively, of an external NPN transistor.
9 PASS-E Pass-E terminal provides dc power for the LB1132AC.
10 LSENSE Line sense monitors the line voltage to provide adaptive start-up.
11 SHUTDN Input pin intended for emergency shutddwn of the FET driver and is TTL-
compatible. A logic high shuts off the FET driver.
12 COMP + Noninverting and inverting inputs, respectively, to a 3-input comparator. The
16 COMP — comparator controls the duty cycle of the FET by comparing the operational
signal to the clock signal.
14 AMP — Inverting input and output, respectively, to the operational amplifer. Functionally,
13 AMPOUT the operational amplifier provides a dc signal for comparison with the clock.
15 MAXSET/ Limits the duty cycle of the FET driver and is connected to the positive lead of the
MAX + operational amplifier.
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SWITCHED-MODE PULSE-WIDTH MODULATOR

LB1132AC

Electrical Characteristics

(TA = 25°C unless otherwise specified)

Minimum and maximum values are testing requirements. Typical values are characteristics of the device and are the
result of engineering evaluations. Typical values are for information purposes only and are not part of the testing

requirements.

Characteristic and Conditions Symbol Min Typ Max Unit
Quiescent dc Operating Current Ioc 4.0 6.5 7.0 mA
Vcce with 3 kQ load Vcc 8.5 9.0 9.5 \
Op-Amp Output Low Op-AmpoL 1.2 1.5 2.0 Vv
Op-Amp Output High Op-AmpoH 6.5 8.0 8.5 \"
Op-Amp ac Gain @ 10 kHz Op-Ampa 37 57 60 dB
Op-Amp Offset Voltage Op-Ampv —6.0 —1.4 +1.0 mV
Clock-C Current Source with 12.5 k @ RFR lickL SOURCE 80 100 120 uA
Clock-C Current Sink with 12.5 k @ RFR IcLK SINK 80 100 120 LA
Source and Sink Current Ratio .96 1.0 1.04 —
Voltage LSENSE High VLSENSE H 4.0 45 5.0 Vv
Voltage LSENSE Low VLSENSE L —2.0 1.0 2.0 \
Drive Supply Voitage Vbs 10.0 10.7 11.0 \"
Driver Voltage High with 35 Q Load Vbs H 7.0 8.8 9.4 \'
Driver Current Sink @ 2 V IDR SINK 200 235 500 mA

Test Requirements
(At 25°C unless otherwise specified)
Characteristic Conditions Min Typ Max Unit
dc Operating Current Figure 1; Measure Ibc 4.0 6.5 7.0 mA
Reference Voltage (Vcco) Figure 2; Measure Pin 1 (Vcc) 8.5 9.0 9.5 Vv
Operatonal mpifr ouput | i’ GO e | es | so | ss | v
Pin 15 = 1.25 V (MAXSET/MAX +

Operatonal Ameiter, Ouput | s ENEE e ) | w2 | s | 20 | v
Pin 15 = 1.00 V (MAXSET/MAX +

Driver Supply Voltage Figure 4; Measure Pin 7 (DR-SUP) 10.0 10.7 11.0 \
Figure 4; Measure Pin 6 (DRIVER)

Driver Voltage (High) Pin 11 = 35 Q, 2 W Resistor 7.0 8.8 9.4 \
to GND.

Driver Current, Sink Figure 4* 200 235 500 mA

Clock-C, Source Current Figure 5; Pin 2 = +7.0 V (CLK-C) 80 100 120 LA

Clock-C, Sink Current Figure 5; Pin 2 = +2.0 V (CLK-C) 80 100 120 uA

Clock-C Ratio (Sink I/Source I} Figure 5 0.96 1.00 1.04 —

* Shutdown must be kept high during this test.
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LB1132AC SWITCHED-MODE PULSE-WIDTH MODULATOR

Electrical Requirements
(At 25°C unless otherwise specified)

The characteristics shown below are certified through production (ac with feedback loop) op-amp tests.

Characteristic Test Condition Min Typ Max Unit
Operational Amplifier, Open-

Figure 6; Vin = 100 mVrms

Loop Voltage Gain _ 37 57 65 dB
@ 10 kHz Vem =125V

Operational Amplifier, Figure 6; Vin = 0 _ _ +1.0 mv
Input-Offset Vem = 125V —6.0

Test Circuits

Resistor values selected for use in all test circuits are characterized by a nominal 1% tolerance; capacitors, =10%.

mg 61— 90V

—{]2 15 377

—{13 u[F—-=<o3v

—{4 13[]

/);-J»—E 5 12[1—9—<+10V
ﬁ(7—1'33? ke e 13— 25V
—r g ke M nE

—1]8 9t
10 kO
1.0 4F

5

Figure 1. dc Operating Current
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SWITCHED-MODE PULSE-WIDTH MODULATOR LB1132AC

Test Circuits (Continued)

3

33 ko
MEASURE )———‘L——Cﬁ 161
Oz 15[
1 kQ

60 V —w—13 140
Oa 13[]

,,!7_Cs 12§j_<1.ov

1.909 kO ~ ,
ﬁrwv——ﬁs 1 Q2sv
$10 kQ
—7 10[1+—<70v W
,—Ea o[} M

$10 ko
:

= 1.0 uF

|

Figure 2. Reference Voltage

1 16
2 15:}ﬂ<
Os uF——-
Oa 13— MEASURE

”g——l'_js 121

1.909 kQ . wh ' 25 v
J8
‘ 7 100 10ke3
‘——Ca o[ }—

$10 ko
$

1.0 4F

S

Figure 3. Op Amp Output Voltage Swing
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LB1132AC SWITCHED-MODE PULSE-WIDTH MODULATOR

Test Circuits (Continued)

O 16[F+—<30v

s0v >—{]3 4]
/"7———4«,—{: 4 1301
58 1201 T

1.909 k0 R |—< LOW

—{]6 1 25V
MEASURE ) —7 10F—<60v 10k
MEASURE >—% __ g o}

1 10 k@

=

1.0 4F

H

Figure 4A. Driver Output Test
Note: Shutdown must be kept high during driver current (sink) test.

CLK
50vV—
0 1 1
25V
SD TTL ON SHUTDN
1 1 \0
Figure 4B. Driver “ON” Sequence
1 16
SOURCE C H
_’. )—@——_‘: 2 15 h
SINK 1k
6.0 V )>—w—3 14
12.7 k@
13
1kQ
,7(7—{ 5 12 {10V
1.909 k0
,J7—-Wv—————c 6 1 25V
—{7 10[1<25v g0k
[——E 8 93 —I\
$10 ko
:
—=1.0 4F

Figure 5. Clock-C Test
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SWITCHED-MODE PULSE-WIDTH MODULATOR LB1132AC

Test Circuits (Continued)

vCM
1.25 V
h 16 *' 100 @
24 kQ
2 51 AC VIN
,,l; 100 Q J8
Os 14 3100 k0
12.7 kQ ‘

a 130 100 kO {

5 120 2 kO

N\
MEASURE
400 Q

6 1 10 k0
MEASURE

7 w[JF—<5V

{]
—

8 9 ‘ 25V
r $10 ko

210 ko

/:77|:1.0 uF

Figure 6. Open Loop Voltage Gain @ 10 kHz

Characteristic Curve
VcLock

VMAX

VMIN
— T e—

t

Figure 7. Voltage vs. Time

CrR, RFr and Rar accurately set the clock frequently as well as the maximum and minimum voltages. VMAX is set to 6
volts for normal operation.
VBG — Vmax Rar 1 VMAX

R = R = V =
AR T TRan FR 2 VBG CFR = i Rm MIN

l

Typical Values: Irar = 100 pA, VBG 1.25V
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LB1132AC SWITCHED-MODE PULSE-WIDTH MODULATOR

Application
R2
1 16  vee R2
IFET vce R2
RFR 2 15 :L R1+R2
CFR
s 14[] vour
+ pa—

O LOGIC SHUTDOWN

vour FILTER} L4 3
— —11s 12
77
'——l: 6 1 vee R3
R3+R4 R4

* IFET P}_{ 7 10 F AN O Vce
c1 M-
8 9 R5
jy —O INPUT VOLTAGE
POWER
A}

Figure 8. LB1132AC Switched-Mode PWM Application Diagram
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SWITCHED-MODE PULSE-WIDTH MODULATOR LB1132AC

Outline Drawing
(Dimensions in Inches)
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HIGH-VOLTAGE SOLID-STATE RELAYS LH1056-TYPE
PRELIMINARY

Description

The LH1056-Type Multipurpose Solid-State Relays (MSR) are low-cost, bi-directional, SPST switches which can replace
mechanical relays in many applications. Output is rated at 350 volts and can handle loads up to 100 mA. The MSR is UL
approved for 1500 Vrms of input/output isolation and is available in a 6-pin plastic DIP. The MSR device will switch both
ac and dc loads, but is primarily intended for audio frequency or dc applications.

The circuit consists of one GaAlAs LED to optically couple the control signal to a dielectrically isolated high-voltage
integrated circuit. The typical ON-Resistance is 30 ohms at 25 mA (LH1056AT), 27 ohms at 25 mA (LH1056CT), and is
exceptionally iinear up to 50 mA. Beyond 50 mA, the incrementai resistance becomes even iess, thereby minimizing
internal power dissipation. The MSR also has internal current limiting which clamps the load current to 150 mA to insure
that the device survives during power surges. The MSR will survive FCC lightning test number 68-302 when it is properly
protected.

Features Applications

® Low On-resistance ® Telephone switchhook
® Clean, bounce-free switching ® High-voltage testers

® 1500 Vrms input/output isolation (optically coupled) ® |ndustrial controls

® dv/dt typically better than 500 V/us ® Triac driver

® High-surge capability ® |solation switching

" Low power consumption
" Noise-free operation
" No electromagnetic interference

® High voltage monolithic IC fabricated in a dielectric
isolation process CONTROL + [1 ] [] (6]s

controL - [ 2] [ 5] ne
BLANK [3] 4] s

Pin Diagram

Functional Diagram

s s'
o @) @)
6| 5| 4

SPST(NOﬁMALLY OPEN)
SO—e7 A_0Os'
a

/’l
B

| CONTROL LED

LED
1 zé 3 J) EQUIVALENT RELAY DIAGRAM
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LH1056-TYPE HIGH-VOLTAGE SOLID-STATE RELAYS

Maximum- Ratings
(At 25°C unless otherwise specified)

) Rating Value Unit

Ambient Operating Temperature Range —40to +85 °C
Storage Temperature Range —40 to +100 °C
Pin-Soldering Temperature (t = 15 sec max.) 300 °C
Input/Output Voltage Isolation 1500 Vrms
LED Input Ratings

Continuous Forward Current 20 mA

Reverse Voltage 10 Vv
Output Operation

Operating Voltage 350 \"

DC or Peak Load Current 100 mA

Stresses in excess of those listed under “Maximum Ratings” may cause permanent damage to the device. This is an absolute stress
rating only. Functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of
this Data Sheet is notimplied. Exposure to maximum rating conditions for extended periods of time may adversely affect device reliability.

Pin Descriptions
(Also see Functional and Pin Diagrams)

Pin Symbol Name/Function
1 Control + These pins are the positive and negative inputs respectively to the input
Control — control LED. An appropriate amount of current through the LED will close the
circuit path between S and S'.
6 S These pins are the outputs. The pin designated as S represents one side of a
4 S’ relay pole. The pin designated as S’ (S Prime) is the complementary side of a
relay pole. This relay pole is normally open unless sufficient control current is
flowing.
3 Blank This pin may be used as a tie-point for external components. Voltage on this pin
should not exceed 300 volts.
5 NC This pin is connected to internal circuitry. It should not be used as a tie-point for
external circuitry.
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HIGH-VOLTAGE SOLID-STATE RELAYS LH1056-TYPE

Characteristics
+ 1
150 mA f- ______ CURRENT
LIMITING
_L- SLOP 13 .Q
O SLOPE = !
-—hT—_ = o Q
—Ve + -+ V
/;,J— 1.5V
1
SLOPE = — —50 mA
1
SLOPE =—
CURRENT /[ _ _ _ _ _ —150 mA
LIMITING

Figure 1. Typical ON Characteristics

Electrical Characteristics
(TA = 25°C unless otherwise specified)

Minimum and maximum values are testing requirements. Typical values are characteristics of the device and are the
result of engineering evaluations. Typical values are for information purposes only and are not part of the testing
requirements.

Characteristic and Test Condition Min Typ Max Unit
*LED Forward Current for Turn-On loap = 100 mA, 25°C — 1.5 25 mA
(LH1056AT) lLoap = 80 mA, 70°C — 25 5.0
LED ON Voltage @ 10 mA 1.15 1.30 1.45 \
ON Resistance @ 25 mA (LH1056AT) 20 30 50 Q
(LH1056CT) 15 27 30 Q
Breakdown Voltage @ 50 uzA 350 380 — Vv
100 V, ILep = 0 pA — 1.0 200 nA
Output Off-State Leakage Current 100 V, ILep = 200 pA — 0.1 2.0 LA
300 V, IlLep = 200 uA — 0.1 5.0 LA
Turn-On Time See Figure 6 — 1.0 2.0 ms
Turn-Off Time — 0.5 2.0
Feedthrough Capacitance, Pin 4 to 6 (4 V p-p, 1 kHz) — 24 — pF

* Supply a minimum of 6 mA LED current to insure proper operation over the full operating temperature range.
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LH1056-TYPE HIGH-VOLTAGE SOLID-STATE RELAYS

Test Circuits

6 5mA

MAXIMUM

2.6 mA
@ 70°C

LED TURN-ON CURRENT (mA)
H
I

5.82 mA
@ 85°C

3.05 mA

, TYPICAL @ 85°C
1.3 mA @ 25°C

0 | | | | | |

20 30 40 50 60 70 80 90

TEMPERATURE (°C)

Figure 2. LED Turn-On Current vs. Temperature (°C)

250
20 Q

200 |- 300 200 mA
50 Q

150 |-

MAX. ALLOWABLE
CONTINUOUS CURRENT

100

CURRENT (mA)

110 mA
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Figure 3. Output I/V Characteristics for Various Ron @ 25°C



HIGH-VOLTAGE SOLID-STATE RELAYS LH1056-TYPE

Test Circuits

(Continued)
250
227 mA
20 Q
200 — 30 Q
50 @
<
E 150}
5 125 mA
o MAX. ALLOWABLE
[+ 4
g 100 CONTINUOUS CURRENT
(3
CURRENT
LIMIT
50 - REGION
) | | | | | |
0 5 1.0 1.5 2.0 25 3.0 35 4.0 4.5
OPERATING VOLTS (V)
Figure 4. Output I/V Characteristics for Various Ron @ 0°C
200
209 157 mA
~ 150 |- 300
- 50 Q
= MAX. ALLOWABLE 118 mA
Fu 100 CONTINUOUS CURRENT
@
<
3
CURRENT
50 -
LIMIT
REGION
0 | I 1 | ] ] |
0 .5 10 15 2.0 25 3.0 3.5 4.0 4.5

OPERATING VOLTS (V)

Figure 5. Output I/V Characteristics for Various Ron @ 70°C
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LH1056-TYPE

HIGH-VOLTAGE SOLID-STATE RELAYS

Test Circuits

(Continued)
'Loap <
- %< 145 | gp cuRRENT URRY
RLoaD 5.0 mA
. ! ﬂ CONTROL I \
LED INPUT
2 (5] ne 180V OUTPUT CURRENT
90% 40 mA
NC E ] SW!TCH 10%
OUTPUT
t t
ON [€ OFF
Figure 6. ton/torr Test Circuit and Waveform
] .
Lep
2 5 INC VH ILoap
ne [3] A
ILED iLoaD Measure Parameter
Vm
5.0 mA +25 mA +Vm ON Resistance, RON = ———
25 mA
5.0 mA +100 mA TVvm ON Voltage, VON = VM
0 +50 uA +Vvm Breakdown Voltage, V(sr) = VM
Figure 7. Test Circuit for Ron, ON Voltage and Breakdown Voltage
o
-
7 U s
‘Leo v
2 ] ne LOAD
ne (3] A
ILeD VLOAD Measure Parameter
+
200 pA =300V I Leakage, Ik = IL
0, 200 A +100V I
5.0 mA Ts50V L Limit Current Ium = L
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HIGH-VOLTAGE SOLID-STATE RELAYS LH1056-TYPE
Applications CONTROL
o 26 4l
I
4
- S _
z L, }\ TIP 4? 5 6
© —O O
MOV
3 TELEPHONE
Al RING ELECTRONICS
e}

Figure 9. Triac Predriver

Outline Drawings
6-Pin Plastic DIP
(Dimensions in Inches)

M 1 M
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I
070 (1.78)
1060 (1.52) [Fe— 013 (.33) MAX TYP

2 SPCS. @ .100 (2.54)
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Figure 10. Telephone Switchhook
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LH1056-TYPE

HIGH-VOLTAGE SOLID-STATE RELAYS

Ordering Information
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HIGH-VOLTAGE SOLID-STATE RELAY LH1061AB
PRELIMINARY

Descripton

The LH1061AB Multi-Purpose Solid-State Relay (MSR) is a low-cost, bi-directional, double-pole, single-throw (DPST)
switch which can replace mechanical relays in many applications. Its output is rated at 200 volts per pole and can handle
loads up to 200 mA. The LH1061AB MSR is packaged in an 8-pin plastic DIP. It provides up to 1500 Vrms of input/output
isolation. The device will switch both ac and dc loads, but is primarily intended for audio frequency or dc applications.
This device consists of a single LED to optically couple the control signal to a dielectrically isolated high-voltage
integrated circuit. The typical ON-Resistance is 12 ohms per pole at 50 mA, and is exceptionally linear to 100 mA.
Beyond 100 mA, the incremental ON-resistance becomes even less, thereby minimizing internal power dissipation. The
LH1061AB MSR also has internal current limiting which clamps the load current to 250 mA to insure that the device
survives during power surges.

Features Pin Diagram

® | ow ON-Resistance

® Clean, bounce-free switching

" 1500 V input/output isolation (optically coupled) CONTROL « ‘ U 8 |s2
" dv/dt typically better than 500 V/us CONTROL [ 2: 7152
" High-surge capability ]

" Low power consumption CONTROL - E __6-] st
" Noise-free operation BLANK E ‘ s |s1
" No electromagnetic interference ‘

® High-voltage monolithic IC fabricated in a dielectric
isolation process

Functional Diagram

POLE 2 POLE 1
'o ciﬂ o o! DPST (NORMALLY OPEN)
7 s

_@ 510——0/;051

1 2 J) 3<L ,;L CONTROL
o
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LH1061AB HIGH-VOLTAGE SOLID-STATE RELAY

Maximum Ratings
(At 25°C unless otherwise specified)

Rating Value Unit

Ambient Operating Temperature Range —40to +85 °C
Storage Temperature Range —40 to 100 °C
Pin Temperature (Soldering Time = 15 s) 300 °C
Input/Output Voltage Isolation 1500 Vrms
LED Input Ratings

Continuous Forward Current 20 mA

Reverse Voltage 10 Vv
Output Operation

Operating Voltage 200 \"

DC or Peak Load Current (Each pole, two poles operating 200 mA

simultaneously)

Stresses in excess of those listed under “Maximum Ratings” may cause permanent damage to the device. This is an absolute stress
rating only. Functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of
this data sheet is not implied. Exposure to maximum rating conditions for extended periods of time may adversely affect device reliability.

Pin Descriptions
(Also See Functional and Pin Diagrams)

Pin Symbol Name/Function
1 Control + These pins are the positive and negative inputs respectively to the input control
2 Control + LED. An appropriate amount of current through the LED will close the circuit path
3 Control — between S and S'.

5,6 S1, S1’ These pins are the outputs. The pin designated as S represents one side of a

7,8 S2, s2’ relay pole. The pin designated as S’ (S Prime) is the complementary side of a

relay pole. S2 is electrically connected to the device substrate. To achieve
maximum dv/dt sensitivity, connect S2 to the lowest circuit potential.

4 Blank This pin may be used as a tie-point for external components. Voltage on this pin
should not exceed 300 volts.

+I
i
250 MA +————— —_ CURRENT
T LIMITING
[ 1
SLOPE = ——
Y
100 M T =" 2A SLore « —
215 v LT *12e
v -— : ! W
1.5V
SLOPE = — —%~
12 @ ~——+4100 mA
SLOPE =
CURRENT
LIMITING 77 ~ 250 mA
v
-1

Figure 1. LH1061AB Typical ON Characteristics
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HIGH-VOLTAGE SOLID-STATE RELAY LH1061AB

Electrical Characteristics
(TA = 25°C unless otherwise specified)

Minimum and maximum values are testing requirements. Typical values are characteristics of the device and are the
result of engineering evaluations. Typical values are for information purposes only and are not part of the testing
requirements.

Characteristic and Test Condition Min. Typ. Max. Unit
LED Forward Current for Turn-On* _ltoap = 200 mA, 25°C — 15 25 mA
ILoap = 160 mA, 70°C — 25 5.0 mA
LED ON Voltage @ 10 mA 1.15 1.30 1.45 \]
ON Resistance @ 50 mA (Figure 2) 8 12 15 Q
ON Voltage @ 200 mA (Figure 2) — 2.0 25 \'
Output Off-State Leakage Current 100 V, ILep = 0 uA — 1.0 — nA
(Figure 3) 100 V, ILep = 200 pA — 0.1 20 | uA
Breakdown Voltage @ 50 uA (Figure 2) 200 230 — \'
Turn-On Time ILED = 5 mA — 2.0 — ms
Turn-Off Time ILoap = 40 mA/Pole —_ 1.0 —
Feedthrough Capacitance, Pin 4 to 6 (4 V p-p, 1 kHz) — 35 — pF
Pole to Pole Capacitance (4 V p-p, 1 kHz) — 20 — pF

* Supply a minimum of 6 mA LED current to insure proper operation over the full operating temperature range.

Test Circuits

| T
VM I oa0
2] 71—
'Leo @l_]
Ne (4]

Figure 2. Test Circuit for Ron, ON Voltage and Breakdown Voltage

I eakace
I ono
—

il T

@ ¥ Loro

T

)

v ] EI—

Figure 3. Test Circuit for Leakage and Limit Current
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LH1061AB HIGH-VOLTAGE SOLID-STATE RELAY

Test Circuits
(Continued)

B tr$1lus te ¢ 1 us
150 v

;E \
1 R CONTROL
. “LED LOAD INPUT I
3
Xt 10%
Ne (2]

90%
150 v SWITCH
ouTPUT l
toN torF

Figure 4. ton/torr Test Circuit and Waveform

Rioap * 4.0 k@

Applications
FUSE

— LH1061A8
.02 o *——\_——0 TIP

—

2 7
CONTROL | +O g—c
TELEPHONE
j . ELECTRONICS Hov

—

oY —2-o- + O RING

Figure 5. Balanced Switchhook Application
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HIGH-VOLTAGE SOLID-STATE RELAY LH1061AB

Outline Drawings
8-Pin Plastic DIP
(Dimensions in Inches)

slmEnls
EMBOSSMENT
IDENTIFYING
TERMINAL 1
| I O A
295 (1009
385 (9.75)

255 (648)
.245 (6.22)

1005 (.13) APPROX. 175 (4.44)
; (165 (419)
[~ A
¥ \
021(53)

_{ 029 (74) Tve
I 160 (4.06)

020 (51) TYP 0356 T @ I,’ \

S u

; I | 010 (254)
050 (1.27) . | TYP
040 (102) —oolhee— 013 (33) MAX TYP j

305079
295 (749)

3 SPCS. @ 100 (2.54)
= .300 (7.62) 375 (9.52) MAX
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LH1061AB

HIGH-VOLTAGE SOLID-STATE RELAY

Ordering Information
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HIGH-VOLTAGE SOLID-STATE RELAY LH1085AT

Description

The LH1085AT Multipurpose Solid-State Relay (MSR) is a low-cost, bidirectional, SPST switch which can replace
mechanical relays in many applications. The output is rated for 350 volts and is similar to the LH1056-Type MSR except
that the typical value of the internal current limiting has been increased from 150 to 300 mA. The LH1085AT MSR
provides 1500 Vrms of input-to-output isolation and is available in a 6-pin plastic DIP. It can switch both ac and dc loads
but is primarily intended for audio frequency applications.

This device uses a GaAlAs LED to optically couple the control signal to a dielectrically isolated high-voltage integrated
circuit. The typical ON-Resistance is 30 ohms at 25 mA and is extremely linear up to 50 mA. Beyond 50 mA the
incremental resistance becomes even less, thereby minimizing internal power dissipation. The LH1085AT MSR is rated
for dc load (operating) currents up to 150 mA and peak currents up to 225 mA. Internal current limiting protects the
device in many applications; however the LH1056-Type MSR is recommended for applications where operating currents
are below 100 mA.

Features Applications

® Low ON-Resistance ® Telephone switchhook
® Clean, bounce-free switching ® High-voltage testers

® 1500 Vrms input/output isolation (optically coupled) ® Industrial controls

" dv/dt typically better than 500 V/us " Triac driver

® High-surge capability " |solation switching

" Low power consumption

® Noise-free operation

® No electromagnetic interference

" High-voltage monolithic IC fabricated in a dielectric

isolation process CONTROL + U z S
CONTROL - 5| NC
BLANK 4] s

Pin Diagram

Functional Diagram

s st
o o o
6| 5| 4

I‘l_[@_[‘) SPST(NOR'MALLY OPEN)
T~ T SO—e7T A
Y
LED

el fi

1] 2 cL 3 (L CONTROL LED
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LH1085AT

HIGH-VOLTAGE SOLID-STATE RELAY

Maximum Ratings
(At 25°C unless otherwise specified)

Rating Value Unit

Ambient Operating Temperature Range —40to +85 °C
Storage Temperature Range —40 to 100 °C
Pin Soldering Temperature (t = 15 sec max.) 300 °C
Input/Output Voltage Isolation 1500 Vrms
LED Input Ratings

Continuous Forward Current 20 mA

Reverse Voltage 10 Vv
Qutput Operation

Operating Voltage 350 \"

Peak Load Current (t < 10 milliseconds) 225 mA

DC or RMS Load Current 150 mA

Stresses in excess of those listed under “Maximum Ratings” may cause permanent damage to the device. This is an absolute stress
rating only. Functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of
this Data Sheet is not implied. Exposure to maximum rating conditions for extended periods of time may adversely affect device reliability.

Pin Descriptions

(Also See Functional and Pin Diagrams)

Pin Name Description

1 Control + These pins are the positive and negative inputs to the input control LED. An

2 Control — appropriate amount of current through the LED will close the circuit path
between S and S'.

6 S These pins are the outputs. The pin designated as S represents one side of a

4 S’ relay pole. The pin designated as S’ (S Prime) is the complementary side of a
relay pole. This relay pole is normally open unless sufficient control current is
flowing.

3 Blank This pin may be used as a tie-point for external components. Voltage on this pin
should not exceed 300 volts.

5 NC This pin is connected to internal circuitry. It should not be used as a tie-point for
external circuitry.
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HIGH-VOLTAGE SOLID-STATE RELAY LH1085AT
Characteristics
+ 1
WOMAd — — = — —— CURRENT
LIMITING
1
1892
-V @ =+ V
SLOPE = ——
30
1
SLOPE =
8
CURRENT ———— ——|=30mA
LIMITING '
-|
Figure 1. Typical ON Characteristics
Electrical Characteristics
(TA = 25°C, unless otherwise specified)
Characteristics Min Typ Max Unit
LED Forward Current for Turn-On * loao = 150 mA, 25°C — 1.5 25 mA
lLoap = 120 mA, 70°C — 2.5 5.0
LED ON Voltage @ 10 mA 1.15 1.30 1.45 \'
ON Resistance @ 25 mA 20 30 50 Q
Breakdown Voltage @ 50 pA 350 380 — \'
100 V, ILeb = 0 mA — 1.0 —_ nA
Output Off-State Leakage Current 100 V, ILeb = 200 mA — 0.1 2.0 LA
300 V, ILeb = 200 mA — 0.1 5.0 LA
Turn-On Time See Figure 2 — 1.0 — ms
Turn-Off Time — 0.5 —
Feedthrough Capacitance, Pin 4 to 6 (4 V p-p, 1 kH2) — 30 — pF

* Supply a minimum of 6 mA LED current to insure proper operation over the fully operating temperature range.
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LH1085AT

HIGH-VOLTAGE SOLID-STATE RELAY

Test Circuits

LOAD <
‘n — %< 148 | gp CURRENT UERLE
1 LOAD 5.0 mA
'I.ED CONTROL
2 5 | NC 150V INPUT OUTPUT CURRENT
90% 40 mA
NC E r SWITCH 10%
OUTPUT
t t
*oN ¢ OFF
Figure 2. ton/torr Test Circuit and Waveform
H) @
'Leo !
2 B 'Loao
NC | 3 4 :
ILep ILoad Measure Parameter
VM
5.0 mA +25 mA +vm ON Resistance, RoN = ———
25 mA
5.0 mA +100 mA Tvm ON Voltage, VoN = VM
0 +50 A tvm Breakdown Voltage, V(8R) = VM
Figure 3. Test Circuit for Ron, ON Voltage and Breakdown Voltage
e
-
1 3
Leo
2 [ ] ne LOAD
ne 3] s
ILED VLoAD Measure Parameter
200 pA +300 Vv I Leakage, Lk = IL
0, 200 uA +100V IL
5.0 mA +50V I Limit Current lum = IL
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HIGH-VOLTAGE SOLID-STATE RELAY LH1085AT

Applications
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Figure 5. Triac Predriver
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Figure 6. Telephone Switchhook
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LH1085AT HIGH-VOLTAGE SOLID-STATE RELAY

Outline Drawing
Dimensions in Inches

(mm)
I |
EMBOSSMENT
meunwma\
TERMINAL 1\
LI L
335 (851)
325 (8.25)
.005 (.13) APPROX. =175 (444)
f 165 (4.19)

¥

021 (.53
[mﬁﬁ%“’" 1
| —— -
023 (.58) TP 160 (4.06) 036 (.91)

017 (43)
N
] 1 I
070 (1.78) | | 13 (33
060(152) " TF —.Mo- 013 (:33) MAX TYP _'I 1008 (23)
! 303 @.70) l
297 (754)

2 SPCS. @ 100 (2.54)
= .200 (5.08)

Be

375 (9.52) MAX

Ordering Information

Device Comcode
LH1085AT 104395520
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60-VOLT DUAL RELAY DRIVER LS1014AB

Description

The LS1014AB integrated circuit consists of two independent relay drivers and is intended for use in high-voltage relay
applications. Each driver is controlled by TTL logic. A logic 1 on the input activates a relay. The device is available in an
8-pin plastic DIP.

Features
® Flyback protection diode at each output for optional ® 60-volt operation (nominal —48 volt with +5 volt
connection logic)
® Each output can handle any load from 2 to 30 mA " Input logic levels TTL-compatible
Functional Diagram Pin Diagram
R2
v+ o—m O GND
A1 GND[] I V+
50 kQ D2
INPUT O Aout [ (] AN
D2
ourpur D2 O V-
¥ o Bout [ (] BN
_E.
THIS DEVICE CONSISTS OF TWO IDENTICAL
DRIVERS. ONLY ONE DRIVER SCHEMATIC
IS SHOWN. . O V-
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LS1014AB

60-VOLT DUAL RELAY DRIVER

Maximum Ratings
(TA= 25°C unless otherwise specified)

Parameter Value Unit
Ambient Operating Temperature Range 0 to 70 °C
Storage Temperature Range —40 to +125 °C
Pin Temperature (Soldering, 15 sec) 300 °C
Voltage (V+ to V— 70 Vv
Voltage (V+ to GND) 6.25 \'/
Current (Each Driver Output) —30 mA

Stresses in excess of those listed under “Maximum Ratings” may cause permanent damage to the device. This is an absolute stress
rating only. Functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of
this data sheet is not implied. Exposure to maximum rating conditions for extended periods of time may adversely affect device reliability.

Pin Description Key

Pin Symbol Name/Function
1 GND Circuit common (not necessarily system or physical ground).
2 Aout Output for section A of this dual device.
3 D2 Cathode side of an internal surge protection diode (Functional Diagram).
See the Applications section for further information.
4 Bout Output for section B of this dual device
5 BiN TTL-compatible input for section B of this dual device.
6 V- This pin connects to the most negative external power supply.
7 AN TTL-compatible input for section A of this dual device.
8 V+ This pin connects to a + 5 volt external power supply. The logic portion
of this device operates from the + 5 volt supply.
Characteristics

Electrical Characteristics
(TA = 25°C unless otherwise specified)

Characteristic/Test Condition Min Max Unit
Power Supply, Current On (Figure 1) 0.1 24 mA
Power Supply, Current Off (Figure 2) 0.1 1.6 mA
Output Leakage Current (Figure 3) — 1.0 LA
Logic Supply, Current On (Figure 4) 100 1000 uA
Logic Supply, Current Off (Figure 5) 10 500 uA
Logic Input, Current On (Figure 6) —4.0 —75 uA
Logic Input, Current Off (Figure 7) —5.0 — 250 LA
Output Voltage, High (Figure 8) 0.6 1.6 \'/
Output Voltage, Low (Figure 9) — 10 mV
Input Switching Voltage, On — 1.8 — \'
Input Switching Voltage, Off — — 0.8 Vv
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60-VOLT DUAL RELAY DRIVER LS1014AB

Test Circuits

1Ps + (MEASURE)

+6.25 Vv

(DRIVER A ON)
18V
I1Ps + (MEASURE)
+6.25V
)
(DRIVER B ON)
OPEN
1.8V
-55V
Figure 1. Power Supply, Current On.
I1PS + (MEASURE)
+6.25 Vv
(DRIVER A OFF)
osv
I1Ps + (MEASURE)
+6.25V
(DRIVER B OFF)

o
-55Vv

Figure 2. Power Supply, Current Off 3
14-



60-VOLT DUAL RELAY DRIVER

LS1014AB

Test Circuits
L (MEASURE)

(Continued)
1_

%2 LS1014AB

OPEN

oren | % LS1014AB

Figure 3. Output Leakage Current

Ipst (MEASURE)
+6.25V
o)

Ipst (MEASURE)

+68.25V

-55V

Figure 4. Logic Supply, Current On
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60-VOLT DUAL RELAY DRIVER

LS1014AB

Test Circuits
(Continued)

tpsL (MEASURE)

+6.25 V

¥2 LS1014AB

IpsL (MEASURE)
+6.25V

o
-55V

Figure 5. Logic Supply, Current Off

L]
(MEASURE) 5 4 47kn

%2 LS1014AB
EX Y

o)
-85V

Figure 6. Logic Input Current, On
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LS1014AB 60-VOLT DUAL RELAY DRIVER

Test Circuits
(Continued)

+55V
o)

e
(MEASURE) 7
%2 LS1014AB
OPEN
01V =

S
(MEASURE) 5
%2 LS1014AB

o
-55Vv

Figure 7. Logic Input Current, Off

Y2 LS1014AB8

Y2 LS1014AB

Figure 8. Output Voltage, High
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60-VOLT DUAL RELAY DRIVER LS1014AB

Test Circuits
(Continued)

+8.25 V

o)
-55V

Figure 9. Output Voltage, Low

Characteristic Curves

1.6 15
v KA
10
15
5
14 | | | 0 | |
-50 0 50 100 °C -50 0 50 100 °C
Figure 10. Output Voltage vs. Temperature Figure 11. Output Leakage Current vs. Temperature
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LS1014AB 60-VOLT DUAL RELAY DRIVER

Characteristic Curves (Continued)

1.5 0.6
mA mA
13 0.5
11 04 -
0.9 ] ] ] ' 0.3 1 | |
-50 0 50 100 °C -50 0 50 100 °C
Figure 12. Supply Current vs. Temperature Figure 13. Logic Supply Current vs. Temperature
Applications

Figure 14 illustrates the relay-to-ground method of driving a relay using the LS1014AB device. A surge protection diode
can be placed across the relay coils by connecting pin 3 to ground. (See Functional Diagram for the internal surge
protection diode connections.)

. V+ IN (A) V-  IN@®)
8 7 6 5
LS1014AB
1 2 3 4
SEE
NOTE 1
OUT (A) OUT (B)
RELAY RELAY
coiL S coiL
m

Note 1: Flyback protection can be obtained by connecting pin #3 to ground.

Figure 14. LS1014AB Relay-to-Ground Application Diagram
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60-VOLT DUAL RELAY DRIVER

LS1014AB

Outline Drawing
(Dimensions in Inches)

————.400 MAX —————»

INDEX

=

.255

A25
MIN

.023

015 1YP

-

-

[ .020 MIN

L—.l— .100 TYP

065
045 TYP

Note: Pin numbers are shown for reference only

Ordering Information

j—— 315 MAX ———>

sl

c

295 MIN — L
400 MAX 2

Device Comcode

LS1014AB 104208855
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QUAD NEGATIVE-VOLTAGE RELAY DRIVER LS1098AAF
PRELIMINARY

Description

THE LS1098AAF integrated circuit consists of four independent 60-volt relay drivers designed to operate over wide
ranges of supply voltage, common-mode voltage, and ambient temperature, with 50 mA source capability. These drivers
are intended for switching the ground side of loads which are directly connected to a negative supply, such as in
telephone relay systems.

Noise and IR drop between logic ground and negative supply ground are problems which must always be considered in
telephone relay systems. Therefore, these relay drivers are designed to operate with a high common-mode range.

These drivers are compatible with TTL, LS, and CMOS logic, since the differential input current requirements are low.
Differential inputs permit either inverting or noninverting operation. The driver outputs incorporate transient suppression
clamp networks which eliminate the need for external suppression circuitry when used in applications for switching
inductive loads. A fail-safe feature is incorporated to insure that, if the VON input or both inputs (VON and VOFF) are
open, the driver will be off. The LS1098AAF Quad Negative-Voltage Relay driver is available in a 14-pin SONB package.

Features

® 50 mA source capability (each driver) ® High input common-mode
® |ow propagation delays (<10 us) voltage range (20 V)

= TTL, LS or CMOS compatible Inputs * Negative supply operating

voltage (—10 Vto —60 V)

® Fail-safe disconnect protection = Builti tout cl diod
uilt-in output clamp diodes

Functional Diagram Pin Diagram

GND O Vonay [1] [14] @ND
VoNA) — OUTPUT-A Vorra) [2] ;E OUTPUT-A
VOFF(A) — VorFe) [3] [12] outpuTB
v Vong) [2] [11] outpuTC
o ON(B) >m Vone) [ 10] OUTPUTD
e — Vorre) [&] (5] Vsn
Vone) OUTPUT-C Vorrp) [7] [ 8] Vonp)
Vorre) — (Surtace Mount)
Vono) —] OUTPUT-D

V OFF(D) et

Vs O—mm
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LS1098AAF QUAD RELAY DRIVER

Maximum Ratings

(TA = 25°C unless otherwise specified)

Storage Temperature Range . ...........oiuiinriititi i e —40 to +125°C
Pin Soldering Temperature (t = 15 SEC MAX.) ..o tttt ettt ettt e i et eenaananannnnns 300°C
Supply Voltage VsN tp GND, and Any Pin) .. ... e et —70V
Positive Input Voltage (Inputto GND) .................... e e i, 20V
Differential INPUt (VON 10 VOFE) . .. .ottt ettt et e e e e e e e e e et +To0V
Output Current (Each DriVer) . . .. .. et e e e e e e e 50mA

Stresses in excess of those listed under “Maximum Ratings” may cause permanent damage to the device. This is an absolute stress
rating only. Functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of
this Data Sheet is not implied. Exposure to maximum rating conditions for extended periods of time may adversely affect device reliability.

Pin Description

Pin Symbol Name/Function
1 VoNn(a) Driver logic ON inputs for sections A, B, C and D respectively. These inputs are
4 Von(B) TTL, LS and CMOS compatible. Figure 1 shows a simplified diagram
5 Von(c) of the input circuit.
8 Von(p)
2 VoFF(a) Driver logic OFF inputs for sections A, B, C and D respectively. These inputs are
3 VOFF(B) TTL, LS and CMOS compatible. Figure 1 shows a simplified diagram
6 VorF(c) of the input circuit.
7 VOFF(D)
9 VsN Connection for “most negative” external power supply.
10 OUTPUT-D
11 OUTPUT-C Driver outputs for sections D,C, B and A respectively.
12 OUTPUT-B Figure 2 shows a simplified diagram of the output circuit.
13 OUTPUT-A
14 GND Ground or circuit common (not necessarily physical or system ground).

Table 1. Recommended Operating Condition
Pin 14 is connected to system ground. The supply voltage (Pin 9) is negative with respect to Pin 14.

Conditions Min Max Units
Vsn Supply Voltage —10 —60 Vv
Input Voltage (Input to GND) —20 20 \'
Logic ON voltage (Von referenced to VorF) 2 20 \
Logic OFF Voltage (Von referenced to VorF) —20 0.8 \']
Temperature Range 0 85 °C
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QUAD RELAY DRIVER LS1098AAF

Simplified Input/Output Diagrams

Figure 1. LS1098AAF Simplified Input Diagram

From

Internal T
Circuitry
*_‘L/i’ o1

D2
VsN

Figure 2. LS1098AAF Simplified Output Diagram
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LS1098AAF

QUAD RELAY DRIVER

Electrical Characteristics
(TA = 25°C unless otherwise specified)

Minimum and maximum values are testing requirements. Typical values are characteristics of the device and are the
result of engineering evaluations. Typical values are for information purposes only and are not part of the testing

requirements. Also see Note 1.

Characteristic Test Condition Min Typ Max Unit
Supply Current Figure 3;
Drivers ON Von = 2.0V — 1.4 4.4 mA
Drivers OFF Von = 0.8V — 0.01 100 LA
Fail-Safe Output Leakage Current Figure 4 — 0.01 100 LA
Output-Off Leakge Current Figure 5; Von = 0.8 V — 0.01 100 LA
Output-On Voltage Figure 6; Von = 2.0V 0.6 1.5 21 Vv
Von Input Current Figure 7;
Von =0.4 V, Vorr = 0 —_ 0.01 50 LA
Von =2.0 V, Vorr = 0 — 57 100 1A
Von = 7.0V, Vorr = 0 — 436 1000 HA
Von = 22V, VorFrF = 0 — 0.01 100 uA
Vorr Input Current Figure 8;
Vorr = 0V;Von = 7V — 10.5 100 LA
Forward Voltage,
Output Diode D1 Figure 9 0.40 0.66 1.20 Vv
Output Diode D2 Figure 10 0.40 0.57 1.20 \']
Reverse Leakage Current,
Output Diode D1 Figure 11 —_ 1.80 10 LA
Output Diode D2 Figure 12 — 0.11 10 LA
Propagation Delay, Driver On — — 1.0 — us
Driver Off — — 1.0 — us

Note 1: The test circuit and the testing requirements are shown only for Driver number 1 (except supply current). The test circuits

(appropriately modified) and testing requirements apply to each individual Driver.

Test Circuits

Measure

85 l/olts Current

4.7kQ

/+7Il

Figure 3. Supply Current Test Circuit
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QUAD RELAY DRIVER LS1098AAF

Test Circuits

(Continued)
Vorr VoN Vorr VON \ore VON
3 4 5 6 7 8
—
1 Measure !
Von —
VorF —— 12 11 10
4.7kQ 4.7 kQ 4.7kQ
55 Volts
hll|
=
Figure 4. Fail-Safe Output Leakage Current Test Circuit
Vore VoN Vorr VON Vore VON
3 4 5 6 7 8
—
1 Measure |
Von —
Voﬂ:—;f 12 11 10
4.7 kQ 4.7 kQ 4.7 kQ
55 Volts
Ml
r77 |
Figure 5. Fail-Safe Output Leakage Current Test Circuit
Vore VoN Vorr VoN Vore Von
3 4 5 6 7 8
12 11 10
47kQ 4.7kQ 4.7kQ

Figure 6. Output-On Voltage Test Circuit
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LS1098AAF QUAD RELAY DRIVER

Test Circuits
(Continued)

Vorr Vo vV
¢VON = Negative o N OFF \éoN Vore \(gN

VON = Positive >
Measure |
1

+]
il

55 Volts

4.7kQ 4.7kQ 4.7kQ

Figure 7. Von Input Current Test Circuit

Vorr VON Vorr Vorr VON
8

F

Figure 8. VorF Input Current Test Circuit

55 Volts

d

Figure 9. Forward Volitage, Output Diode D1 Test Circuit
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QUAD RELAY DRIVER

LS1098AAF
Test Circuits
(Continued)

13
9

Measure

Figure 10. Forward Voltage, Output Diode D2 Test Circuit

14

1
2 13
r7 9 777
Measure
—

‘ Measure |
I + +

777

Figure 11. Reverse Leakage Current,

Figure 12. Reverse Leakage Current,
Output Diode D1 Test Circuit

Output Diode D2 Test Circuit
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LS1098AAF QUAD RELAY DRIVER

Electrical Characteristics

-1.6 ’\
\
E -1.2 \\
£
§ o
2
04
All Drivers ON
| |
-10 10 30 50 70

90 110 130 150
Temperature in °C

Figure 13. Typical Supply Current (lvsn(on)) vs Temperature

1.0
<
=1
£
£ s /
: 7
- All Dyivers OFF -/
0
4 10 20

50 70 90 110 130 150
Temperature in °C

Figure 14. Typical Supply Current (lvsn(oFF)) vs Temperature

0.5
\
\ \-
é 0.4 o —
£
T 03
_§ Driver ON;
02 | VON=7.0V
VOFF =0
0.1
-10 10 30 50 70

90 110 130 150
Temperature in °C

Figure 15. Typical Driver Von Input Current (lvon(H)) vs Temperature
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QUAD RELAY DRIVER

LS1098AAF
Electrical Characteristics (Continued)
70
et ]
g 60 /
£
T s
= Driver ON;
40 | VON=20V
VOFF =0
30
-10 10 30 50 70 20 110 130 150

Temperature in °C

Figure 16. Typical Driver Von Input Current ('Vou(u)) vs Temperature

04
< (|
3
£
=)
Z 0.2
g Driver OFF;
- VON =04V
VOFF =0
_==7
0
-10 10 30 50 70 90 110 130 150

Temperature in °C

Figure 17. Typical Driver Von Input Current (IVON(L)) vs Temperature

-02
<
3
£
3
5 %' orweroFF;
S
= VON =22V
VOFF =0 /
l ]
0
-10 10 30 50 70 %) 110 130 150

Temperature in °C
Figure 18. Typical Driver Von Input Current (lVON(L)) vs Temperature
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LS1098AAF QUAD RELAY DRIVER

Electrical Characteristics (Continued)

-12
\\

3 [ —]
b 8 —
(]
=z Driver ON;

6 VON=70V

VOFF =0
< ]

-10 10 30 50 70 90 110 130 150
Temperature in °C

Figure 19. Typical Driver Input Current (lvorr) vs Temperature

-0.10

B
£
o -0.05
[T
3 )
i
0
-10 10 30 50 70 90 110 130 150

Temperature in °C
Figure 20. Typical Driver Output-Off Current (I(OFF)) vs Temperature

-1.8 \\
~ \s‘
T~y
2 -16 S~ \w.mm
% ‘ \\ ~—
;6'1 14 \\ ~
s \\
1.2 ,(OU-QI .12 mAl\
1.0
-10 10 0 50 7 % 110 130 150

Temperature in °C

Figure 21. Typical Driver Output ON Voltage (V(OL)) vs Temperature
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QUAD RELAY DRIVER LS1098AAF

Applications

The LS1098AAF quad relay drivers are designed to operate with a high common-mode range (% 20 volts referenced to
negative supply ground). Each driver has a common-mode range separate from the other drivers in the package, which
permits input signals from more than one source in the system.

These drivers are intended for switching the ground side of loads which are directly connected to a negative supply, such
as in a telephone relay system (Figure 22 illustrates a typical application).

11! Vona GND 1| 3>
RELAY COIL

RELAY COIL

VoFF@A) OUTPUT-A 13

VOoFF@®) OUTPUTB 12

— 4 VONB OUTPUT. RELAY COIL
DRIVER ® < n
INPUTS — 5 VON(C) OUTPUT-D 10 RELAY COIL

—1 ¢ Vorre Vsn o
(-10to -60) Volts

7 VOFF(D) Vonp) 8

Figure 22.
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LS1098AAF QUAD RELAY DRIVER

Outline Drawing
(Dimensions in Inches)

14 8
H 8 H H

.0045
.0035

O T

.025

7/ .018
7 DETAIL A
LEAD 1
le——— .240 + .003 ——»
[¢&— .348 MAX—P] 068 MAX [4— 158 MAX —®
.026
} TYP
! L) 4 /
.060 MAX —
’ 5/ Nt

L"I L‘ .020 MAX SEE DETAIL A—bi 4
.050

TYP

Ordering Information

Device Comcode
LS1098AAF 104405964
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OCTAL LINE PROTECTOR

LB1010AD

Description

The LB1010AD integrated circuit is a bidirectional over-voltage/over-current limiting device that protects up to eight
digital lines. This circuit contains 16 on-chip fuses, 8 bidirectional voltage clamps, and a clamp threshold reference that
tracks the power supply. During operation, transient on-line surges (within specified limits) are clamped to a safe level.
However, if an extraordinarily high-current fault is present on an input (on the order of 1 amp), an on-chip fusing
component will open, protecting the electronic circuits that are connected to the complementary output.

Features

® Bidirectional clamping

" Clamp threshold tracks supply voltage to 7.0 volts

" Protects 8 lines

" |nput standoff voltage up to 65 volts (after on-chip fuse

opens)
® Available in an 18-pin plastic DIP

Functional Diagram

r———"-"—- [————— T T ——
! NEGATIVE :
| CLAMP |
! |
! I
INPUT/OUTPUT A | :
i 1
|
! L= |
! I
' I
|
INTERNAL i T : CLAMP
FUSE ) ; Ve THRESHOLD
i i Q I| REFERENCE
|
! .'
| 2
INPUTIOUTPUT B | i 3 :
| ]
! I
| I
! POSITIVE |
| cLAMP :
|
| L . ]
|
I This section 1s |
| ONLY ONE OF EIGHT IDENTICAL COMMON
| CIRCUITS SHOWN. ! : CIRCUITRY
]
L L

Pin Diagram

ag 18 ve
s([2 17 j:—
cOs w8

INPUT/OUTPUT % o[« s0c

PINS
eQs 1o OUTPUT/NPUT
Fs 1BOE P PINS
ez 120F
H{]s nh0e
GND[] 9 10 bi_.J

COMPLEMENTARY INPUT/OUTPUT LEADS MAY BE
INTERCHANGED FOR BIDIRECTIONAL OPERATION.
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LB1010AD OCTAL LINE PROTECTOR

Maximum Ratings (TA = 25°C unless otherwise specified)

Rating Value Unit
Ambient Operating Temperature Range 0 to 70 °C
Storage Temperature Range —40to +125 °C
Pin Temperature (soldering, 15 sec) 300 °C .
Input Standoff Voltage (after on-chip fuse opens)* 65 \'
Input Current Continuous, (each 1/0 and O/| pin) +15 mA
Input Current 50% duty cycle (each |/0 and O/I pin) +50 mA
Voltage (V + to GND) 7.0 \"

* Rating applies from each 1/0 pin to its complementary O/I pin and vice versa.

Stresses in excess of those listed under “Maximum Ratings” may cause permanent damage to the device. This is an absolute stress
rating only. Functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of
this data sheet is not implied. Exposure to maximum rating conditions for extended periods of time may adversely affect device reliability.

Pin Descriptions (see Pin Diagram)

Pin Symbol Name/Function

Input/Output (1/0) pins A through H, respectively. The LB1010AD device
Input/Output consists of eight independent protector sections (Functional Diagram)

1-8 (A-H) designated by the letters A through H. Each protector section has two leads tha
may be used either as an input terminal or as an output terminal.
9 GND Circuit common. This pin should be connected to system ground.

Input/Output (O/1) pins H through A, respectively. For reference purposes, pins
Output/Input 1 through 8 are designated as 1/0 pins, while complementary pins

10-17 (H-A) 10 through 17 are designated as O/! pins. Unused 1/0 and O/I pins
may float when not being used.
18 v+ External positive supply voltage pin range is 2.5 to 7.0 volts.

(APPLIED BIAS)

ON-STATE
REGION
(POSITIVE)

180 +

Veo-

-v -V

(MEASURED) (MEASURED)
Veo -

ON-STATE
REGION
(NEGATIVE)

(APPLIED BIAS)

Figure 1. Symbology For Test Characteristics
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OCTAL LINE PROTECTOR LB1010AD

Electrical Characteristics
(TA = 25°C unless otherwise specified)

Characteristics Min Typ Max Unit
Power Supply Current
V+ = 70V 6.0 — 22 mA
Leakage Current (Note 1)
V+ = 3.0V, Pin Voltage = 0 V — — +1.0 mA
V+ = 3.0V, Pin Voltage = 2.7V — — +10 uA
Through Package Resistance (Each 1/0 pin to complementary O/I pin) 1.0 25 5.0 Q
1/0 pin = 10 mA, 0/I pin = GND ) ’ )
Positive Breakover Voltage (Vso + )(Note 1)
Bias Current Ramp (1% duty cycle)(Note 2)
Measure voltage on pin complementary to the applied bias pin
V+ =30V 3.2 — 4.8 v
V+ =50V 5.3 — 6.6 1
Negative Breakover Voltage (Vo —) (Note 1)
v+ =30V—-03 —0.3 — —25 \
Positive On-State Voltage (Von +) (Note 1) 1.0 —_ 2.0 \"
Bias current (1% duty cycle) = 500 mA,V+ = 3.0V
Measure voltage on pin complementary to applied bias pin
Negative On-State Voltage (Von —) (Note 2) 0.5 — 2.0 v
Bias current (1% duty cycle) = —500 mA,V+ = 3.0V
Positive Breakover Current (Iso +) (Note 1) 100 — 200 mA
Bias current (1% duty cycle) (Note 3)
Measurements on pin to which bias is applied, V+ = 3.0V
Negative Breakover Current (Iso —) (Note 1) —100 — — 250 mA
Positive Release Current (IReL +) (Note 1) 100 — 350 mA
Bias current (1% duty cycle) (Note 4)
Measure voltage on pin to which bias is applied, V+ = 3.0V
Negative Release Current (IreL —) (Note 1) —75 — —300 mA

Notes:

1. This test applies to each I/0 and O/I pin.

2. A ramped bias current (1% duty cycle) is applied to the appropriate I/0 or O/I pin. Breakover voltage is measured as the peak
magnitude of voltage which occurs as the bias current is increased in magnitude from zero to a value which forces the device into the
low impedance on-state region of its characteristic (Figure 1). Polarity designations should be observed with respect to GND.

3. Breakover current is that value of current applied to the specified pin at which the breakover voltage peak occurs (Figure 1).

4. Force the device into a low impedance on-state condition. Reduce the current (as specified in the following sentences) and measure
the voltage on the pin to which the bias is applied (Figure 2).
The Positive Release Current is recorded when the voltage on the specified pin equals V +.
The Negative Release Current is recorded when the voltage on the specified pin equals zero.
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LB1010AD OCTAL LINE PROTECTOR

Characteristics
(APPUEB BIAS)
DECREASING
CURRENT
IREL + == =m
-V / +V
(MEASURED) (MEASURED)
IREL - b=
DECREASING
CURRENT
1-
(APPLIED BIAS)
Figure 2. Release Current Characteristics
Characteristics and Conditions Typical Unit
Line Capacitance (V+ = 5.0V, Vin = 0.3 t04.7 V) 12.0 pF
Positive ON-State Resistance (Figure 1) 0.7 Q
Negative ON-State Resistance (Figure 1) 0.8
Fusing Time (Isurge = 1.0A) 6.0 us

15-4




OCTAL LINE PROTECTOR LB1010AD

Characteristics

(Continued)
10 T T T T T 177 T T T T TTT7T
< -
y
4
w
:
3 “E —
w — \\____
I -
3 —
2
[Z] -
01 1 S 1 I
1 10 100
FUSING TIME (us)
Figure 3. Typical Fusing Characteristics
20 T T T T 77T T T 1
500
V+ =5V 400 - 1
RF = FUSE AND
10 — METALLIZATION 300 - —
RESISTANCE
- RON = ON RESISTANCE 200 .
< OF PNPN-NPNP z
=4 DEVICES E 100
w — —
o -
E _ z
"4
o o« 0+ -
- =}
2 (8]
2z -
< 2 -100 [ B
Z
o ~200 | A
-300 ]
-400 |- ]
-2.0 1 I -500
-3.0 5.0 7.0 -3.0 -1.0 1.0 3.0 5.0 7.0
OUTPUT VOLTAGE (V) OUTPUT VOLTAGE (V)
Figure 4. Typical Operating Characteristic Figure 5. Typical Operating Characteristic
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LB1010AD OCTAL LINE PROTECTOR

Applications

Figure 6 illustrates connections for line protection applications. No additional circuitry is needed with the LB1010AD
device other than a 0.1 uF by-pass capacitor as close as possible between V+ and GND.

The clamp threshold reference circuit (Functional Diagram) tracks the external V + supply. The positive/negative
clamps will begin to clamp the digital data lines at a voltage which will be only slightly above the voltage of the external
V + power supply (Figure 5). Since the threshold voltage is a function of the external V + power supply, the LB1010AD
Octal Line Protector can be used with a variety of logic families up to 7 volts.

If the resulting current exceeds the conditions shown under Fusing Characteristics in Figure 3, the associated on-chip
fuse will open permanently, disconnecting the affected Digital Data Line until a new LB1010AD device is installed. The
maximum voltage which may be applied to an open input line is 65 volts.

V+
TRANSCEIVER T
ONBOARD | D N
LOGIC
»_<]__ — L a
—_— B
— 1
— 0 O/l DIGITAL
—_ ; DATA LINES
] A
— D

GND

e
——

0.1,F

Figure 6. Octal Line Protector Application
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OCTAL LINE PROTECTOR LB1010AD

Outline Drawing
(Dimensions in Inches)

920 MAX
18 10
—/ - _ /|
INDEX
MARK
N\
D 255
Y
lT] —J - -- LJ ‘_—91 315 MAx-———'
,—\ 7° TYP
M L) f i ‘
080
_ __ | B
- - ]
125 MIN ! 020 MIN
1
‘ | l __ — : | u
+.005 L__ i I L———.295 MIN
o o J 065 100 TYP
088 010 TYP
.400 MAX
NOTE: PIN NUMBERS ARE FOR REFERENCE ONLY
Ordering Information
Device Comcode
LB1010AD 104208806
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INTEGRATED SECONDARY PROTECTORS

LH1150-TYPE

Description

PRELIMINARY

The LH1150-Type Integrated Secondary Protectors (ISP) are a family of two-wire bidirectional overvoltage protection
devices used for secondary protection of electronic switch line units. Each circuit contains four thyristor devices with
associated threshold sensing. The device is fabricated in a high-voltage dielectrically isolated BCDMOS process and is
packaged in a three lead ruggedized plastic package. In many applications the LH1150-Type ISP devices are
interchangeable with Texas Instruments voltage suppressor part TISP229A and TECCOR Electronics surge protector

part P101.

Features

" Bidirectional overvoltage protection
® Crowbars surge waves and power cross faults

® Internal voltage trim capability to meet threshold volt-
age requirements

Functional Diagram

TIPO *

" Symmetrical pinout
" No Heat sink required

HV

HV

0—47V

196 V
HV

dv
dt

HV

HV

%

HV #
RING O

HV

LR
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LH1150-TYPE INTEGRATED SECONDARY PROTECTORS

Electrical Characteristics

Characteristic/Conditions Min Typ Max Unit
Offstate Current (Ip)
Vb = +/— 160V — — 1.0 LA
Vb = +/— 210V — — 5.0 mA
Vb = +/— 224V * — — 10.0 mA
Breakover Voltage (VBo) @ Iso — 230 —_ Vv
Breakover Current (IBo) 20 Hz Sine Wave — 50 — mA
Holding Current (In) Rs = 300 Q
(T-R, R-T)
LH1150AAM 110 150 — mA
LH1150BAM 155 220 — mA
LH1150CAM 165 220 — mA
Peak Voltage (power cross) — — 255** \"
(T-G, R-G)
Vs = 600 Vrms
Rs = 700 Q
t=10s
Peak Voltage (lightning strike) — — 255** \"
(T-G, R-G)
Vsurge = 1000 Vpeak
10/1000 us
Rs = 110 Q

* This parameter is guaranteed only for the LH1150CAM device.

** Peak voltage will increase by a factor of approximately 0.2 V/°C as ambient temperature rises.
Rs is the resistance in series with the ISP device during characteristics specified.
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INTEGRATED SECONDARY PROTECTORS

LH1150-TYPE

Applications
R
TIPO AN
camaon £
BLOCK 1
2l LH1150 EQUIPMENT
,-; PROTECTED
CARBON 3
BLOCK ?
R
RING O— - AAA~
Figure 2. Application Diagram
Characteristic Curves
1.30 1.10
1.20 r
110
1.00—
a5 1.00 - ~
o
w w
N o9 N
g < 090
T 080 =
g [=}
S o7 £
z xz
0.60 - 0.80 -
0.50
o401 | ] | ] ] 0.70 ] 1 ]
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TA (°C) Rs (Q)
Figure 3. Holding Current vs Temperature Figure 4. Holding Current vs Series Resistance
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LH1150-TYPE INTEGRATED SECONDARY PROTECTORS

Outline Drawing
(Dimensions in Inches)

INCLUDES
j«— FLASH — —& 180 &—
411 MAX
T [}
.380 412
.045 APPROX APPROX MAX
FLASH (NOTE 1)

' !
== T =
080 NOTE 2 530

510
!
u u fu ——
3 2 |1
e— .070
.034 MAX —& j[@—
—  |@— .038 MAX x .022 MAX

THICK
100 —

100

je———.400 ——»
APPROX

Note 1. Flash permissable in this area along with lead length not to exceed the .038"” max. wide X .022" max thickness of the leads.
Note 2. Burrs in trim are not to exceed overall lead thickness of .023".

Ordering Information

Device Comcode
LH1150AAM 104435607
LH1150BAM 104435615
LH1150CAM 104435623
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OCTAL HIGH-VOLTAGE N-CHANNEL MOSFET ARRAY ANO130NA
PRELIMINARY

Monolithic N-Channel Enhancement-Mode

Description

The ANO130NA Octal High-Voltage N-Channel MOSFET Array contains eight N-Channel DMOS drivers configured
common-source, open drains, and ESD protected gates. The device interfaces MOS logic level inputs to outputs
capable of withstanding 300 volts and sinking 30 mA. The devices are fabricated in AT&T’s proprietary BCDMOS
technology with dielectric isolation. This process offers unprecedented freedom from latchup and parasitic device
interaction.

Features

® On-chip ESD protection ® Processed with BCDMOS technology
" Operating voltage up to 300 volts " Gate CMOS Logic compatible
Applications Functional and Pin Diagram

" Test systems

® Industrial controls

® Telecommunications

" Electrostatic array drivers

® Electroluminescent panel drivers
® General multi-channel driver array

!
3 EIE'HCEI

El HE'EJEI E]

BVbs RDs(ON) ID(ON)
300 V 3000 25 mA

o JdoTJoJo

CEG

5l E
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ANO130NA OCTAL HIGH-VOLTAGE N-CHANNEL MOSFET ARRAY

Maximum Ratings

(At 25°C unless otherwise specified)

Ambient Operating Temperature Range . ......... ... —40to +85°C
Storage Temperature Range .. ............uuiiiniiiii ittt —55to +150°C
Pin Soldering Temperature (t = 15 SEC MAX.) ... ..tvtiutt ittt it it naeenns 300°C
Drain CuIment, DO . . ...ttt ettt et et e e e e 30 mA
Drain Current, Pulsed (tp = 200 ps; duty cycle = 2%) .....onueininii i 75 mA
GAte-10-SOUICE VOIAGE . . ... ot e ettt ettt ettt et e e e e et e et e et Ti5Vv
Drain-to-Source VORAgE .. ...t et e e e e 300 V
Power DisSipation . ... ... i 1500 mW

Stresses in excess of those listed under “Maximum Ratings” may cause permanent damage to the device. This is an absolute stress
rating only. Functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of
this Data Sheet is not implied. Exposure to maximum rating conditions for extended periods of time may adversely affect device reliability.

Electrical Characteristics
(TA = 25°C unless otherwise specified)

Minimum and maximum values are testing requirements. Typical values are characteristics of the device and are the
result of engineering evaluations. Typical values are for information purposes only and are not part of the testing
requirements.

Characteristic Test Condition Min Typ Max Unit
Drain-to-Source Ib =1puA; Vaes =0 300 350 — v
Breakdown Voltage, BVbs
Gate Threshold Voltage, Vasith) | Vas = Vbs; Ib = 1.0 mA 1.5 3.0 4.0 Vv
Gate Leakage Current, |G Vas = t15V;Vps = 0 — | 60X107'2 | 10X107° A
Drain Current, ID Vas = 0; Vps = 300 V — | 250X107 2| 3X10°° A
Saturation Current Vbs = 25V;Vas = 10V 25 57 — mA
Static Drain-to-Source _ . —

ON-State resistance Ros(ON) Ves = 10V;Ip = 10 mA - 175 300 Q
Characteristic Test Condition Typ Unit
Change in Gate Threshold Voltage Ves = Vbs; Ib = 1.0 mA —1.1 mV/°C
With Temperature TAa = (—25to +85)°C
Trer = 25°C
Change in Rps(ON) Vs = 10V;Ib = 10 mA 0.8 %/°C
With Temperature TA = (—25to +85)°C
Trer = 25°C
Switching Times Functional Diagram;
VGs(ON) = 10V
Vbs = 25V;Ib = 10 mA
Turn-ON Delay Time; td(ON) 28 ns
Rise Time; tr 80 ns
Turn-OFF Delay Time; td(OFF) 70 ns
Fall Time; tf 300 ns
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OCTAL HIGH-VOLTAGE N-CHANNEL MOSFET ARRAY

ANO130NA
Test Circuits
voo ()
RL
PULSE out
td(OFF) GENERATOR ®
SCOPE

Figure 1. Switching Waveforms and Simplified Test Circuit
Outline Drawing (Dimensions in inches)
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Ordering Information

Device
ANO130NA

Comcode
104432554
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OCTAL HIGH-VOLTAGE N-CHANNEL MOSFET ARRAY

ANO132NAR

Monolithic N-Channel Enhancement-Mode

Description

ADVANCE

The ANO132NAR Octal High-Voltage N-Channel MOSFET Array contains eight independent N-Channel DMOS drivers
configured with common-sources, open drains and ESD protected gates. The AN0O132NAR, because of its robust design
and construction, is capable of discharging capacitive loads up to 1 xF. The device interfaces MOS logic level inputs to
outputs capable of withstanding 320 volts and sinking 30 mA. The devices are fabricated in AT&T’s proprietary
BCDMOS technoiogy with dielectric isolation. This process offers unprecedented freedom from latchup and parasitic

device interaction.

Features

" On-chip ESD protection
® Operating voltage up to 320 volts

Applications

" Test systems

® Industrial controls
® Telecommunications

® Electrostatic array drivers

" Electroluminescent panel drivers
® General multi-channel driver array

BVbs

Rps(ON)

Io(ON)

320 V

3000

25 mA

" Processed with BCDMOS technology
® Gate CMOS Logic Compatible

Functional and Pin Diagram

rg/

COOC

&l EJ Bl Bl

El Bl &l El B
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ANO132NAR OCTAL HIGH-VOLTAGE N-CHANNEL MOSFET ARRAY

Maximum Ratings
(At 25°C unless otherwise specified)

Ambient Operating Temperature Range . .. ....... ...ttt i e eeanns —40to +85°C
Storage Temperature Range ........... ... i e —55t0 +150°C
Pin Soldering Temperature (t = 15 S€C MaX.) ... ...ttt et ie it i enanees 300°C
Drain CUITENt, DO . ...ttt it ittt ettt ettt et et e ettt e 30 mA
Drain Current, Pulsed (tp = 200 us; duty €ycle = 2%) ... 75 mA
Gate-10-SOUNCE VOAGE - . o e\ttt ittt ittt e e et et e e e ettt e, +15v
Drain-to-Source Voltage ..............uuiiiii e i 300 V
Power DisSIPation . ... ...ttt e 1500 mW

Stresses in excess of those listed under “Maximum Ratings” may cause permanent damage to the device. This is an absolute stress
rating only. Functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of
this Data Sheet is not implied. Exposure to maximum rating conditions for extended periods of time may adversely affect device reliability.

Electrical Characteristics
(TA = 25°C unless otherwise specified)

Minimum and maximum values are testing requirements. Typical values are characteristics of the device and are the
result of engineering evaluations. Typical values are for information purposes only and are not part of the testing
requirements.

Characteristic Test Condition Min Typ Max Unit
Drain-to-Source Ib=1uA;Ves = 0 320 380 — \"
Breakdown Voltage, BVbs
Gate Threshold Voltage, Vasih) | Vas = Vbs; Ib = 1.0 mA 1.5 3.0 4.0 \
Gate Leakage Current, G Vas = +15V;Vbs = 0 — | 60X107"2 | 10X 107° A
Drain Current, Ip Ves = 0; Vps = 320 V — [ 250X10712| 1X107° A
Saturation Current Vbs = 25 V;Vas = 10V 25 57 — mA
Static Drain-to-Source _ e —

ON-State resistance Rps(ON) Ves = 10 V;lo = 10 mA - 175 300 Q
Characteristic Test Condition Typ Unit
Change in Gate Threshold Voltage Vas = Vps; Ip = 1.0 mA =11 mvV/°C
With Temperature TAa = (—25to0 +85)°C
Trer = 25°C
Change in Ros(ON) Vas = 10V;Ip = 10 mA 0.8 %/°C
With Temperature i TA = (—25t0 +85)°C
Trer = 25°C
Switching Times Functional Diagram;
VGs(ON) = 10V
Vbs = 25V;Ib = 10 mA
Turn-ON Delay Time; td(ON) 28 ns
Rise Time; tr 80 ns
Turn-OFF Delay Time; td(OFF) 70 ns
Fall Time; tf 300 ns
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OCTAL HIGH-VOLTAGE N-CHANNEL MOSFET ARRAY

ANO132NAR

Test Circuits

PULSE
GENERATOR

Figure 1. Switching Waveforms and Simplified Test Circuit

Outline Drawing (Dimensions in inches)
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Ordering Information
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OCTAL HIGH-VOLTAGE P-CHANNEL MOSFET ARRAY

APO130NA

Monolithic P-Channel Enhancement-Mode

Description

PRELIMINARY

The APO130NA Octal High-Voltage P-Channel MOSFET Array contains eight P-Channel DMOS drivers configured
common-source, open drains, and ESD protected gates. The device interfaces MOS logic level inputs to outputs
capable of withstanding 300 volts and sinking 15 mA. The devices are fabricated in AT&T’s proprietary BCDMOS
technology with dielectric isolation. This process offers unprecedented freedom from latchup and parasitic device

interaction.

Features

® On-chip ESD protection
" Operating voltage up to 300 volts

Applications

" Test systems

® Industrial controls

" Telecommunications

® Electrostatic array drivers

" Electroluminescent panel drivers
® General multi-channel driver array

BVDs Rbps(ON) ID(ON)

—300 600 Q —15 mA

" Processed with BCDMOS technology
® Gate CMOS Logic compatible

Functional and Pin Diagram

]
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i
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APO130NA OCTAL HIGH-VOLTAGE P-CHANNEL MOSFET ARRAY

Maximum Ratings
(At 25°C unless otherwise specified)

Ambient Operating Temperature Range .. ...... ...ttt eeenns —40to +85°C
Storage Temperature Range ...ttt e —55to +150°C
Pin Soldering Temperature (t = 15 SEC MaX.) ... ..tutttte ettt ettt e eeeeieeaeeenaann 300°C
Drain CUIment, 0C . ... . it e e i, —15 mA
Drain Current, Pulsed (tP = 200 us; duty Cycle = 2%) ... ...viinnri i i —40 mA

Gate-t0-SOUMCE VOIAGE . . . . v\ttt ettt ettt et ettt e e ettt e et ettt e et 20V
Drain-to-Source Voltage —300
Power Dissipation 1500 mwW

Stresses in excess of those listed under “Maximum Ratings” may cause permanent damage to the device. This is an absolute stress
rating only. Functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of
this Data Sheet is not implied. Exposure to maximum rating conditions for extended periods of time may adversely affect device reliability.

Electrical Characteristics
(Ta = 25°C unless otherwise specified)

Minimum and maximum values are testing requirements. Typical values are characteristics of the device and are the
result of engineering evaluations. Typical values are for information purposes only and are not part of the testing
requirements.

Characteristic Test Condition Min Typ Max Unit
Drain-to-Source Ib —1 pA;Vas = 0 —300 —380 —_ Vv
Breakdown Voltage, BVbs
Gate Threshold Voltage, Vas(th) | Vas = Vbs; Ip = 1.0 mA —0.75 —2.10 —3.0 \'/
Gate Leakage Current, lg Ves =15V; Vpbs = 0 — | —40X107 2| —10X107°| A
Drain Current, Ip Vas = 0; Vps = 300 V —| —.5X107° | —3X107° A
Saturation Current Vbs = —25V;Ves = —10V| —15 —40 — mA
Static Drain-to-Source _ e -

ON-State Resistance, Ros(ON) Ves = —10V; o 10mA - 450 600 Q
Characteristic Test Condition Typ Unit
Change in Gate Threshold Voltage Vas = Vos; Ib = 1.0 mA —14 mVv/°C
With Temperature Ta = —25t0 +85°C
Trer = 25°C
Change in Rps(ON) Vags = 10 V;io = 10 mA 0.8 %/°C
With Temperature TA = —25t0 +85°C
Trer = 25°C
Switching Times Functional Diagram;
VGs(ON) = 10 V
Vbs = 25V; b = 10 mA
Turn-ON Delay Time; td(ON) 60 ns
Rise Time; tr ‘ 240 ns
Turn-OFF Delay Time; td(OFF) 140 ns
Fall Time; tf 900 ns
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OCTAL HIGH-VOLTAGE P-CHANNEL MOSFET ARRAY

APO130NA

Test Circuit

INPUT

td (ON)

OUTPUT

PULSE
GENERATOR

Figure 1. Switching Waveforms and Simplified Test Circuit

Outline Drawing (Dimensions in inches)
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QUAD HIGH-VOLTAGE N-CHANNEL MOSFET ARRAY LH1162AAP
ADVANCE

Monolithic N-Channel Enhancement-Mode

Description

The LH1162AAP Quad High-Voltage N-Channel MOSFET Array contains four independent N-Channel DMOS drivers
with ESD protected gates. The device interfaces MOS logic level inputs to outputs capable of withstanding 350 volts and
sinking 30 mA.

The devices are fabricated in AT&T’s proprietary BCDMOS technoiogy with dieiectric isoiation. This process offers
unprecedented freedom from latchup and parasitic device interaction.

Features

® On-chip ESD protection " Processed with BCDMOS technology
® Operating voltage up to 350 volts ® Gate CMOS Logic Compatible
Applications BVbs Robs(ON) ID(ON)

350 V 3800 25 mA

® Test systems

® Industrial controls

® Telecommunications

® Electrostatic array drivers

® Electroluminescent panel drivers
® General multi-channel driver array

Functional Diagram

T4 TE

TFT TTFT

57157
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LH1162AAP QUAD HIGH-VOLTAGE N-CHANNEL MOSFET ARRAY

Maximum Ratings

(At 25°C unless otherwise specified)

Ambient Operating Temperature Range . ...ttt —40to +85°C
Storage Temperature Range .............o.uiininiiiiiiiii ittt —55to +150°C
Pin Soldering Temperature (t = 15 SEC MAX.) . ... .uirttit it it 300°C
Drain CuIment, DO . . ..ottt et e e et e e e 30 mA
Drain Current, Pulsed (tp = 200 us; duty CYCle = 2%) ...onuiiii e 75 mA
Gate-t0-SOUNCE VOIAGE . . . oottt te et ettt e e e e e e e e e e et e +15v
Drain-to-Source VORAGE .. ... ...ttt e e 350 vV
PoWer DiSSIPatioN .. ...t i e e, 750 mW

Stresses in excess of those listed under “Maximum Ratings”” may cause permanent damage to the device. This is an absolute stress
rating only. Functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of
this Data Sheet is notimplied. Exposure to maximum rating conditions for extended periods of time may adversely affect device reliability.

Electrical Characteristics
(TA = 25°C unless otherwise specified)

Minimum and maximum values are testing requirements. Typical values are characteristics of the device and are the
result of engineering evaluations. Typical values are for information purposes only and are not part of the testing
requirements.

Characteristic Test Condition Min Typ Max Unit
Drain-to-Source Ib =1 uA; Vas = 0 350 380 — \
Breakdown Voltage, BVDs
Gate Threshold Voltage, Vasith)y | Vas = Vbs; Ib = 1.0 mA 1.5 3.0 4.0 \'
Gate Leakage Current, la Ves = X15V; Vps = 0 — | 60X107" | 10X 107° A
Drain Current, Ip Vas = 0 — [ 250X107 2| 1X107° A
Saturation Current Vbs = 25 V;Vas = 10 V 25 57 — mA
Static Drain-to-Source _ i —

ON-State resistance Rps(ON) Ves =12V, = 1.0mA - 175 380 Q
Characteristic Test Condition Typ Unit
Change in Gate Threshold Voltage Vas = Vps; Ib = 1.0 mA -1 mV/°C
With Temperature Ta = (—25to +85)°C
TrRer = 25°C
Change in Ros(ON) Vas = 10 V;Ip = 10 mA 0.8 %/°C
With Temperature Ta = (—25to +85)°C
Trer = 25°C
Switching Times Functional Diagram;
Ves(ON) = 10V
Vbs = 25V;Ib = 10 mA
Turn-ON Delay Time; td(ON) 28 ns
Rise Time; tr 80 ns
Turn-OFF Delay Time; td(OFF) 70 ns
Fall Time; tf 300 ns
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QUAD HIGH-VOLTAGE N-CHANNEL MOSFET ARRAY LH1162AAP
Test Circuits
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Figure 1. Switching Waveforms and Simplified Test Circuit

Ordering Information

Device
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8-CHANNEL LOGIC TO

HIGH-VOLTAGE LEVEL TRANSLATOR

HTO130P

Description

The HTO130P Level Translator converts Vob referenced logic inputs to Vep referenced outputs ranging from — 3 to
+ 300 volts. The HT0130P device can be used to drive the AT&T APO130NA P-Channel MOSFET array. The device
features low power supply drain current under quiescent conditions and provides on-chip ESD protection of inputs.

PRELIMINARY

These are features not always present in similar types of arrays currently available from the commercial industry.

Features

® On-chip ESD protection

" Operating voltage up to 300 V
® Processed with BCDMOS Technology

® Provides logic to high-voltage translation for control-

ling P-Channel MOS gates

Applications

" Test Systems

® P-Channel MOSFET Control

Functional Diagram

(One of eight identicals channeis shown)

TVPP

Voo
LOGIC
LEVEL
INPUT
INPUT
O— Locic

SOURCE
CONTROL

L

0

SINK
CONTROL

I

Accommodates 5 to 5 volts logic inputs

Eliminates need for floating logic

Industrial Controls
Printers/Plotters

Pin Diagram
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Accommodates output voltage swings below ground
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HTO0130P HIGH-VOLTAGE LEVEL TRANSLATOR

Maximum Ratings
(TA = 25°C unless otherwise specified)

Ambient Operating Temperature Range .............ooiiiiiiiii i —40to +85°C
Storage Temperature Range . .........o.iiiiitiiiiii ittt i —55t0 +150°C
Pin Soldering Temperature (t = 158 Max.) .......viiriiii it it ii it 300 °C
Output Current per Channel, DC . . ...ttt i ettt naaas 10 mA
Logic Supply Voltage; (VDD) .. ...ttt i e i e i e 16V
SUPPlY VORAGE; (VPP) ..ttt ettt ittt e e it e e it e 300 V
Negative Supply VOIAGE (VNN) . ... oottt ettt e e e et et e e e e e e i i e e —16V

Stresses in excess of those listed under “Maximum Ratings” may cause permanent damage to the device. This is an absolute stress
rating only. Functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of
this Data Sheet is not implied. Exposure to maximum rating conditions for extended periods of time may adversely affect device reliability.

Recommended Operating Conditions
(TA = 25°C unless otherwise specified)

Characteristic Min Max Unit
Logic Supply Voltage, Voo 4.5 15 \
Positive High-Voltage Supply, VPP (VNN + 12) 300 \
Negative Supply Voltage, VNN —15 0 Vv
High-Level Input Voltage (Voo — 1.2) VoD \'
Low-Level Input Voltage 0 (Vobb — 4.2) \'
Vop to VNN Voltage 4.5 25 \

Electrical Characteristics
(Ta = 25°C unless otherwise specified)

Characteristic Test Condition Min Typ Max Unit

All Channels Off — — 1.0 LA

Voo Supply Current One Channel On, No Load — — 1.0 mA
All Channels Off — — 1.0 LA

Vep Supply Current One Channel On, No Load — —_ 0.5 mA
All Channels Off — — 1.0 pA

Vi Supply Current One Ghannel On, No Load — — 1.0 mA
Voo = 10V, VNN = 0V,

Isource ViN = 0V, Capacitive Load - 75 - #A
Vob = 10V, VNN = 0V,

Isink VIN = 10 V, Capacitive Load _— 50 - A

Von Vep —17 Vep —14 | Vpp —12.5 Vv

VorF Vep —0.5 — — Vv

Turn-On Time, Each Channel | Figure 1; Voo = 10V, —_ 5.0 —_ us
VNN = 0

Turn-off Time, Each Channel | Figure 1; Voo = 10V, —_ 3.0 — us
VNN = 0
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HIGH-VOLTAGE LEVEL TRANSLATOR HTO130P

INPUT
0 VOLTS 10%
torr ton
Vep 7T T
OUTPUT 90%
10%
Vpp -14

Figure 1. Switching Waveforms

Functional Operation
The output will switch from Vrp to VoNn when the appropriate input is switched from a high-to-low level. The output can

swing below ground by connecting the Vnn supply to a negative voltage as low as — 15 V and using the appropriate Vrp
supply voltage. In this situation the logic inputs are still referenced to Vob.
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HTO0130P

HIGH-VOLTAGE LEVEL TRANSLATOR

Outline Drawing
(Dimensions in Inches)
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UHF LINEAR ARRAYS ALA201/202

Description

The ALA201/202 UHF Linear Arrays are semi-custom integrated circuits consisting of vertical NPN and PNP transistors,
capacitors, and ion-implanted resistors. Designed on a regular grid system, the array provides easy interconnector for
the designer. The ALA201/202 UHF Linear Arrays are fabricated in a complementary bipolar integrated circuit (CBIC)
process that offers the advantages of similar NPN and PNP transistor characteristics at very high speeds. Typical ft of
4.5 GHz for the NPN and 3.75 GHz for the PNP transistors (Vce = 6 volts and Ic = 3 mA) with high current drive
capability (9 mA for the NPN and PNP 1X transistors) is unique to these linear arrays.

Dual-layer metal and thick metal are typically used for most applications; however, singie-iayer metai may be used upon
special request. The bottom and top metal layers have a low sheet resistance of about 0.03 ohm/sq. and a current
capacity of 2 mA/micron of metal width. The standard 6 zm bottom and 10 zm top metal linewidths are capable of
carrying a maximum of 12 mA and 20 mA dc current, respectively. For cases where high-current must be carried, a
thicker gold layer called “thick metal” is available with a sheet resistance of about 0.004 ohms/sq. and a current
capacity of 14 mA/micron of metal width. The ALA201 device is divided into 6 modules consisting of 5 standard and 1
power module. The ALA202 device is divided into 12 modules consisting of 9 standard, 2 power, and 1 input module. All
modules are symmetrically located within the array for ease of layout. Because the modules are on aregular grid system,
the user interconnects components by drawing lines on a clearly defined grid marked on a layout sheet.

For more detailed information regarding ordering procedures, design kits, and packaging for the ALA201/202 UHF
Linear Arrays, refer to the Semi-Custom Linear Array brochure.

Features

® Quick design turnaround

® Custom circuitry at low cost
® High performance

® High probability of success
® High reliability
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ALA201/202

UHF LINEAR ARRAYS

Figure 1. ALA201 UHF Linear Array
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ALA201/202

UHF LINEAR ARRAYS

Figure 2. ALA202 UHF Linear Array
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ALA201/202

UHF LINEAR ARRAYS

Electrical Characteristics

(TA = 250°c unless otherwise specified)

NPN dc Parameters

Symbol Measurement/Condition Min Typ Max Unit
hre* Ilc=1mA,Vce = 2V 80 110 — —
fr lc =1mA, Vce = 2V — 35 — GHz
Va (early voltage) lc = 1mA Vce = 2,4V 20 40 — \'
VcE (sat) Ic=1mA, I = 100 uA — 13 .35 \"
VBE™** lE=1mA,Vce = 2V .700 775 .900 \']
BVcex Ic = 100 A, Is = .1 nA 12 18 — \'
lEBO Ves = 2V — .02 1 LA
BVcso (collector lc =1 puA 20 60 — v
substrate breakdown)

Ices Vce = 5V — 1 — nA

Iceo Vee = 10V, I = 0 — 1 — nA

BVEBO le = 10 uA 4.7 5.3 5.9 \
PNP dc Parameters

Symbol Measurement/Condition Min Typ Max Unit
hre* Ic=1mA VcE = 2V 25 40 — —
fr Ilc =1mA, Vce = 2V — 2.5 — GHz
VA (early voltage) Ic = 1mA,Vce = 2,4V 8 11 — Vv
VcE (sat) Ic = 1mA, I = 100 uA — 13 .35 \'
VBe** lE = 1mA,VcE = 2V .700 .780 .900 \'
BVcEx Ic = 100 A, 1B = .1 nA 1 14 — \'
lEBO Ve = 2V — .01 1 LA
BVcso (collector lc =1 uA 20 40 — \"
substrate breakdown
Ices Vce = 5V — 1 — nA
Iceo Ve = 10V, I = 0 — 1 — nA
BVEBO I = 10 uA 5.0 5.4 6.7 \

* hre matching of adjacent transistors of the same type is within +5%.
** VBE matching of adjacent transistors of the same type is within 1.5 mV.
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UHF LINEAR ARRAYS ALA201/202
Resistor Data (ALA201)
(Ta = 25°C)
Value (Q) Tol (%) Type TCR PPM/°C Total
50 +20 BI* + 1300 40
100 +20 BI* +1300 240
200 t20 BI* +1300 40
1000 +20 BI** +1100 20
2000 120 BI** +1100 120
4000 +20 BI** +1100 20
Capacitor Data (ALA201)
Type Cap (pF) Tol (%) Total
Programmable 0.75 to 3.35 +20 5
Fixed 1.0 t20 10
Programmable 1.0 to 32 +20 6
Component Totals (ALA201)
Component Type Total Standard Power
Transistors
NPN 1X 47 9 2
NPN 2X 12 2 2
NPN 5X 7 1 2
NPN 15X 2 — 2
PNP 1X 27 5 2
PNP 2X 12 2 2
PNP 5X 2 — 2
PNP 15X 2 — 2
Resistors * 50 Q 40 8 —
100 Q 240 40 40
200 Q 40 8 —
Resistors* * 1000 Q 20 4 —
2000 Q 120 20 20
4000 Q 20 4 —
Capacitors 0.75 to 3.35 pF 5 1 —
1.0 pF 10 2 —
1.0 to 32 pFt 6 — —
Bonding Pads — 36 — —

* Denotes a 50 ohm/sq. implanted boron resistor.
** Denotes a 1080 ohm/sq. implanted boron resistor.
T These capacitors are located on the border of the overall die.

Note: Matching of adjacent resistors of similar type is within =1%.
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ALA201/202 UHF LINEAR ARRAYS

Resistor Data (ALA202)

(TaA = 25°C)
Value (Q) Tol (%) Type TCR PPM/°C Total

50 +20 BI* + 1300 80

100 +20 BI* +1300 480

200 +20 BI* +1300 80

1000 +20 Bl** +1100 40

2000 +20 BI** +1100 240

4000 +20 BI** +1100 40

Capacitor Data (ALA202)

Type Cap (pF) Tol (%) Total
Programmable 0.75 t0 8.35 +20 10
Fixed 1.0 +20 20
Programmable 1.0 to 32 - 20 8

Component Totals (ALA202)

Component Type Total Standard Input Power
Transistors

NPN 1/3X 2 — 2 —
NPN 1X 92 9 7 2
NPN 2X 24 2 2 2
NPN 5X 14 1 1 2
NPN 15X 4 — — 2
PNP 1/3X 2 — 2 —
PNP 1X 52 5 3 2
PNP 2X 24 2 2 2
PNP 5X 4 —_ — 2
PNP 15X 4 — — 2
Resistors * 50 Q 80 8 8 —
100 480 40 40 40
200 Q 80 8 8 —
Resistors * * 1000 Q 40 4 4 —
2000 Q 240 20 20 20
4000 Q 40 4 4 —
Capacitors 0.75 to 3.35 pF 10 1 1 —
1.0 pF 20 2 2 —
1.0 to 32 pFt 8 — — —
Bonding Pads — 48 — — —

* Denotes a 50 ohm/sq. implanted boron resistor.
** Denotes a 1080 ohm/sq. implanted boron resistor.
1 These capacitors are located on the border of the overall die.

Note: Matching of adjacent resistors of similar type is within 1%,
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UHF LINEAR ARRAYS ALA201/202

Frequency vs. Current (Typical NPN 1X)
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ALA201/202 UHF LINEAR ARRAYS

Current vs. Breakdown Voltage (NPN 1X)
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UHF LINEAR ARRAYS ALA201/202

Current vs. Saturation Voltage (NPN)
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ALA201/202

UFH LINEAR ARRAYS

Current vs. Voltage Characteristics (NPN 1X)
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UHF LINEAR ARRAYS ALA201/202

Output Voltage Characteristics (NPN 1X)
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ALA201/202 UHF LINEAR ARRAYS

Current Gain Characteristics (NPN 1X)

200

150

100

hFe

50

10-6 10-5 10-4 10-3 10-2 10-1

Current Gain Characteristics (PNP 1X)

100

20

80

70
60

hFe

50

40

30

20

10—

0

10-5 10-4 10-3 10-2 10-1
ic (A)

18-12



90-VOLT LINEAR ARRAYS ALA300/301

Description

The ALA300/301 Linear Arrays provide design engineers the means to obtain 90 volt semi-custom integrated circuits.
The single-module array (ALA300) consists of 13 vertical NPN and 15 vertical PNP transistors, three 6 pF capacitors,
and 1k diffused and 10k ion-implanted resistor banks. The quad-module array (ALA301) is identical to the single-module
array (ALA300), but has four times the number of components.

These linear arrays are fabricated using the complementary bipolar integrated circuit (CBIC) process that offers the
advantages of vertical NPN and PNP transistors. CBIC technology offers the advantage of designing high-performance
circuits with less design complexity. A minimum collector-to-emitter reverse breakdown voltage of 90 volts is guaranteed
for both transistors. Typical peak fr of 350 MHz for NPN and 300 MHz for PNP transistors and 5 mA current drive
capability for the minimum area transistors are unique for these linear arrays.

Two-level metal is used for interconnections. Upon request, a thick-metal interconnect is also available to provide higher
current capacity. The top and bottom metal layers have a low sheet resistance of < 0.03 ohms/sq. and < 1.0 ohms/sq.
with a current capacity of 2.0 mA/micron and 60 2 A/micron of metal width, respectively. The thicker metal interconnect
has a sheet resistance of < 0.003 ohms/sq. and a current capacity of 20 mA/micron of metal width.

For more detailed information regarding ordering procedures, design kits, and packaging of the ALA300/301 devices,
refer to the Semi-Custom Linear Array brochure.

Features

® High-frequency performance, typical f of 350 MHz for ® Complementary vertical NPN and PNP transistors

NPN and 300 MHz for PNP transistors = 2_level metal interconnect
" 90 volt capability ® 1k and 10k resistor banks
® Low development costs = All I/0 ESD protected
*® Quick design turn-around, typically six to eight weeks ® Available in chip form and a variety of standard

from design approval packages
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ALA300/301 90-VOLT LINEAR ARRAYS

Figure 1. ALA300 High-Volitage Linear Array
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90-VOLT LINEAR ARRAYS ALA300/301

Figure 2. ALA301 High-Voltage Linear Array
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ALA300/301 90-VOLT LINEAR ARRAYS

Figure 3. Schematic of ALA300 Components
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90-VOLT LINEAR ARRAYS ALA300/301
Electrical Characteristics

NPN

(TA = 25°C unless otherwise specified)

Symbol Measurement Condition Min Typ Max | Unit
hre Ic = 1mA, Vce = 3V 50 110 — —
fr lc = 500 uA, Vce = 10V — 350 — | MHz
Va (early voltage) Ic = 100 uA,Vce = +5V 40 100 — \'
VcE (sat) Ic = 1mA, I = 500 uA — 100 150 mV
VBE Ile = 1mA, Vce = 3V 750 830 900 mV
BVceo Ic = 1mA 90 110 — \'
BVEso le = 10 pA 7.5 8.0 9.5 \'
BV (collector substrate breakdown) Ilc = 1mA 190 200 — \'/
Iceo Vce = 80V,IB = 0 — 50 150 nA
IcBO Vce = 80 V,le = 0 — 2 3 nA

PNP
(TA = 25°C unless otherwise specified)

Symbol Measurement Condition Min Typ Max | Unit
hre Ilc = 1mA,Vce = 3V 40 80 — —
fr Ic = 500 uA, Vce = 10V — 300 — | MHz
VA (early voltage) Ilce = 100 uA,Vce = —5V 40 125 — \"
VCE (sat) Ic= —1mA, B = —500 A — 200 300 mV
VBE le = 1mA,Vce = —3V 750 830 900 mV
BVceo Ic = —1mA 90 115 — \'
BVEBO lE = —10 uA 8.0 85 9.2 \
BV (collector substrate breakdown) Ilc= —1mA 90 100 250 \"
IcEO Vce = —80V,IB =0 — 100 250 nA
Iceo Veg = —80V,IE =0 — 2 4 nA
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ALA300/301 90-VOLT LINEAR ARRAYS

Resistor Data
(TA = 25°C unless otherwise specified)

Value (2) TOL (%) Type * TCR PPM/°C ALA300 ALA301
100 +20 BD 1670 8 32
1k +20 BD 1670 76 304
10k +20 W1 1610 20 80
50k +20 W1 1610 4 16

* BD denotes a 200 Q/sq. diffused boron resistor
W1 denotes a 2000 Q/sq. implanted boron resistor

Capacitor Data

Value (pF) TOL (%) Type ALA300 ALA301
6 +30 Fixed MOS 3 12

Component Totals

Component Type ALA300 ALA301
NPN 13 52
PNP 15 60
Resistors 108 432
Capacitors 3 12
Diodes 1 4
Bonding Pads 30 32
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90-VOLT LINEAR ARRAYS

ALA300/301

Base-Emitter Capacitance (NPN)
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ALA300/301

90-VOLT LINEAR ARRAYS

Collector-Base Capacitance (NPN)
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90-VOLT LINEAR ARRAYS ALA300/301

Current-Voltage Characteristics (NPN)
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ALA300/301 90-VOLT LINEAR ARRAYS

Current Gain (NPN)
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90-VOLT LINEAR ARRAYS

ALA300/301

Unity Gain Frequency (NPN)
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LINEAR ARRAY ALA400/401

Description

The ALA400/401 Linear Array Family is fabricated using the complementary bipolar integrated circuit (CBIC) process
that offers the advantages of vertical NPN and vertical PNP transistors. CBIC technology offers the advantage of
designing high-performance circuits with less design complexity. A minimum collector-to-emitter reverse break-down
voltage of 33 volts is guaranteed for both transistors.

Typical peak fr of 350 MHz for NPN and 300 MHz for PNP transistors and 2 mA current drive capability for the 1 X
transistors are unique for these linear arrays. Current drive capability for the other on-chip transistors is linear, e.g.,
2X = 4 mA, 3X = 6 mA, etc. Pinch-off voltage for JFETs is 1 to 2 volts. Ibss is about 1.0 mA.

The ALA400 Linear Array is divided into 16 modules, consisting of 12 standard, 2 power, and 2 JFET modules. The
ALA401 Linear Array is divided into 9 modules, consisting of 7 standard and 2 power modules. All modules are
symmetrically located within the array for ease of design layout. Because the modules are on a regular grid system, the
user interconnects components by drawing lines on a clearly defined grid, marked on a layout sheet.

Two-level metal is used for interconnections. Upon request, a thick-metal interconnect is also available to provide higher
current capacity. The top metal layer has a low sheet resistance of <0.03 /sq. and a current capacity of 2.0
mA/micron metal width. The bottom metal layer has a sheet resistance of <1.0 Q/sq. and a current capacity of 200
pA/micron of metal width. The thicker metal interconnect has a sheet resistance of <0.003 Q/sq. and a current
capacity of 20 mA/micron of metal width.

For more detailed information regarding ordering procedures, design kits, and packaging of the ALA400/401 devices,
refer to the Semi-Custom Linear Array brochure.

Benefits Features
® High-frequency performance, typical fr of 350 MHz for ® Complementary vertical NPN and PNP transistors
NPN and 300 MHz for PNP transistors

" Two-level metal interconnect

® 33 volt capability ® All I/0 ESD protected
® Low development costs

® Quick design turnaround, typically six to eight weeks
from design approval
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ALA400/401

LINEAR ARRAY

Figure 1. ALA400 Module Layout
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LINEAR ARRAY ALA400/401

Electrical Characteristics
Ta = 25°C

NPN1X Transistor

Symbol Measurement Condition Min Typ Max Unit
hFe* Ic = 1mA, Vce = 25V 40 85 250 —
Ic 80% of peak hre — 2 — mA
BVceo Ic = 1mA 33 38 — \'
BVceo Ic = 10 uA 33 50 — \
BVeso Ic = 10 uA 7.7 8.2 8.7 \
VBE** I = 100 uA — 743 — mV
Rsat hFe = 2 — 37 — Q
VCE (sat) Ic = 1mA, hFe = 2 — 70 150 mV
VA (early voltage) Ilc = 500 pA 60 225 — \
fr Vce = 10V — 350 — MHz

PNP1X Transistor

Symbol ; Measurement Condition Min Typ Max Unit
hFe* Ic = 1mA, Vce = 25V 40 110 250 —
lc 80% of peak hre — .800 — mA
BVceo Ic = 1mA 33 47 — \
BVceo Ic = 10 A 33 48 — \'
BVEBO Ic = 10 A 7.7 8.2 8.7 Vv
VBE** I = 100 A — 748 — mV
Rsat hFe = 2 — 127 — Q
VCE (sat) Ic = 1mA, hre = 2 — 140 250 mV
VA (early voltage) Ilc = 500 uA 45 60 — \'
fr Vce = 10V — 300 — MHz

* hre match of same type adjacent transistors is within 5%.

** VBe match of same type adjacent NPN transistor is within +/— 1.0 mV.
** VBe match of same type adjacent PNP transistor is within 1.2 mV.
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ALA400/401

LINEAR ARRAY

Resistor Data (ALA400)

(TA = 25°C)
Value (Q) Tol (%) Type TCR PPM/°C Total
500 20 BI* 1900 104
1k 20 Bi* 1900 168
5k 20 BI** 3000 216
10k 20 BI** 3000 168
Capacitor Data (ALA400)
Type Cap (pF) Tol (%) Total
Programmable 1.0 t0 5.0 130 14
Component Totals (ALA400)
Component Type Total Standard JFET Power
NPN 1 X 70 5 5 —
NPN 2 X 12 1 — —
NPN 3X 14 1 — 2
NPN 38 X 4 — — 2
PNP 1X 70 5 5 —_
PNP 2X 12 1 — —
PNP 3X 14 1 — 2
PNP 63 X 4 — — 2
Resistors * 500 Q 104 8 4 —
. 1kQ 168 12 12 —
Resistors ** 5kQ 216 16 8 4
10 kQ 168 12 12 —
Capacitors — 14 1 1 —
JFETs — 4 — 2 —
Bonding Pads — 44 — — —

* Denotes a 200 ohm/sq. implanted boron resistor.
** Denotes a 2000 ohm/sg. implanted boron resistor.
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LINEAR ARRAY ALA400/401

Resistor Data (ALA401)

(Ta = 25°C)
Value () Tol (%) Type TCR PPM/°C Total
100 20 BI* 1900 42
500 20 BI* 1900 72
1k 20 BI** 1900 64
5k 20 BI** 3000 132
10k 20 BI** 3000 100

Capacitor Data (ALA401)

Type Cap (pF) Tol (%) Total
Programmable 1.0t0 7.0 +30 7

Component Totals (ALA401)

Component Type Total Standard Power

NPN 1 X 50 5 4
NPN 3 X 16 2 1
NPN 38 X 2 — 1
PNP 1X 50 5 4
PNP 3X 16 2 1
PNP 63 X 2 — 1
Resistors * 100 Q 42 6 —
500 Q 72 8 8

1kQ 64 8 4

Resistors ** 5kQ 132 16 10
10 kQ 100 12 8

Capacitors — 7 1 —
Bonding Pads — 38 —_ —

* Denotes a 200 ohm/sq. implanted boron resistor.
** Denotes a 2000 ohm/sq. implanted boron resistor.
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ALA400/401 LINEAR ARRAY

Output Characteristics (NPN)
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LINEAR ARRAY ALA400/401

Common-Emitter Cutoff Frequency Characteristics (NPN)
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ALA400/401 LINEAR ARRAY

Common-Emitter Current Gain (NPN)
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LINEAR ARRAY ALA400/401

Vce Saturation Characteristic (NPN)
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ALA400/401

LINEAR ARRAY

Current-Voltage Characteristic (NPN)
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AT&T’S CUSTOM DESIGN CAPABILITIES: BCDMOS AND CBIC

Using our latest technologies, custom designed integrated circuits can be created to meet the criteria of your most
complex applications. As opposed to off-the-shelf devices, AT&T custom circuits offer several inherent advantages,
including cost efficiency, higher levels of functionality, reduced circuit board requirements, simplicity of functional
implementation, protection of proprietary circuits, and improved reliability. Moreover, in many cases, custom devices can
provide unique capabilities that are not possible with general trade components.

The custom development methodology, as orchestrated by our design engineers, is a structured series of steps aimed
at producing the best device within the expected time frame. Of course, there are a number of practical factors to be
considered from the standpoint of function, complexity, production, cost, and application. But once custom design is
imminent, selecting the most suitable technology becomes a critical decision.

BCDMOS (bipolar, CMOS, DMOS and IGBT combined), and CBIC-R, S, U (complementary bipolar) technologies,
developed by Bell Laboratories at Reading, are available for a wide variety of custom-designed devices. Typical
development time depends on complexity and performance requirements. But by using an extensive arsenal of
computer-aided design tools for design capture, simulation, analysis and testing, there is a very high probability the
circuitry will meet your specifications on the first design iteration.

A limited description of the technologies, including common characteristics and typical applications, is contained in the
following overview.

BCDMOS

Although it's a relatively new technology, BCDMOS is considered versatile, affordable, and practical. It is distinguished
by 400 volt switching devices and full analog/digital circuit capabilities. Additionally, using a dielectric isolation process
allows complex functions to be fabricated on the same chip without the problems of parasitic device interaction and
latch-up. The growing market for power and high-voltage ICs has already accelerated the popularity of BCDMOS
processing, particularly since it supports the integration of a wide variety of silicon devices in a cost-effective, producible
fashion.

Features

® NPN, PNP, DMOS, IGBT, and CMOS transistors on the same chip
" Free from latch-up and active parasitic elements
" Breakdown voltage of 400 volts with a 1000 volt maximum isolation between components

BCDMOS device structures including DMOS, IGBT, NPN, PNP and CMOS transistors, and a blocking diode are
illustrated in Figure 1, with parametric data listed in Table 1. The DMOS device is fabricated in a standard,
double-diffused process with a deep P + plug to prevent secondary breakdown. To create CMOS transistors, a special
two-poly process was developed, offering 20 kQ /sg. poly resistors. HVPMOS uses a simple, lightly-doped extended
drain structure to support high voltage. BCDMOS also may be used in the fabrication of JFETs and photodiodes.
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CUSTOM DESIGN CAPABILITIES

Table 1. Typical Parameters and Applications for BCDMOS 250 Volt Process

Field-Effect Devices

Device BV1yp VTH Applications
HVPMOS 300 V —1.25V Driver
LVNMOS 28 V 125V )

Logic, Analog
LVPMOS 32V —1.25V
PJFET 60 V 1.6V Analog
D2MOS 200 V 24V Switching
Protection

Bipolar Junction Devices

Device BVTyp B Applications
NPN 50 Vceo 100
210 Vceo Analog, Level
PNP 190 Vceo 70 Shift, Pre-Drive
280 Vceo
Crowbar
SCR 275V - Switching
GTO 275V - de

Current Break

Resistors
Type Sheet RHO TC
Poly 20 kQ/sq. — 4800 ppm
PBoDY 470 Q/sq. 4800 ppm
NSOURCE 27 Q/sq. 1500 ppm

Miscellaneous

® 350 V blocking diodes
®26V,13V,and 7 V Zeners

® Photodiodes

® Dielectric capacitors, BV > 500 V
® Thinox capacitors, 35 nF/cm?
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CUSTOM DESIGN CAPABILITIES

CBIC

CBIC technology is a continuously evolving bipolar process used in analog devices. Developed by Reading Bell
Laboratories in the early 1970s, it has allowed AT&T to forge the leading edge in IC design. The technology includes
CBIC-U (12 volt), CBIC-R (33 volt), and CBIC-S (90 volt).

Features

" High-frequency output stage with high-swing tracking
® Symmetric current sources

® Precision, low-power level shifting

® High slew rate with low quiescent power

® High-speed PNPN latch circuits
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CUSTOM DESIGN CAPABILITIES

Table 2. Transistor Characteristics

(At 25°C)
CBIC-R CBIC-U CBIC-S
NPN PNP NPN PNP NPN PNP
fr (MHz) 350 300 4000 2500 350 300
hre 95 110 150 55 110 80
VA 180 50 30 14 150 125
Vce (mV) 100 175 165 350 100 175
VBEe (mV) 745 750 775 780 750 750
BVceo (V) 38 47 20 13 110 115
BVeso (V) 8.2 8.2 5.0 55 8.00 8.85
Iceo (nA) 1 5 1.0 1.0 250 70
Icso (nA) 2 3 1.0 1.0 2 3

Typical Custom Applications

" CBIC-U, 12V, 2.5 to 4 GHz
® Broadband amplifiers
" Phase-locked loops
® Clock recovery circuits
" Transceivers

® CBIC-R, 33V, 350/300 MHz
® High-frequency op amps
" General-purpose data converters
® Sample and hold circuits
® Referencers
" Ringers
® Touch-tone generators
" Adaptive filters (speakerphones)

® CBIC-S, 90 V, 350/300 MHz
® Op amps
® Thermal shutdown controllers (smart power)
" Loop interfaces
® Battery feeds
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PACKAGING INFORMATION

The packaging technologies represented here are supported by sophisticated CAD and CAM systems and the latest
assembly and testing procedures, resulting in an extremely reliable yet cost-effective package. Since electrical
characteristics of packages affect device performance, AT&T packages are designed for reduced parasitics and
minimal losses.

For convenient reference, all packages used in the catalog devices are illustrated below in the form of outline drawings.
Included are the handling and installation criteria necessary to use the device properly while avoiding damage or
compromising component life expectancy.

Three styles of packages are used for the catalog devices: the traditional through-hole, dual in-line package (DIP); the
plastic leaded chip carrier (PLCC), and the surface-mount, small-outline (SO) package. (Inquiries concerning optional or
custom packaging may be directed to your AT&T Account Manager.)

DIPs

Of all the through-hole packages, DIPs are the most commonly used. They feature two rows of in-line leads with a
standard 100-mil pitch. Automated wire-bonding, postmolded plastic construction and high degree of thermal resistance
are inherent in the design. (See packages B, C, D, E, F, and T.)

PLCCs

Chip carriers provide an effective method for surface mounting electronic components. The PLCC uses a “J-bent” lead
design and features leads on all four sides of the package to improve space efficiency over DIPs. (See package P.)

SO-Type Packages

The SO is essentially a miniaturized surface-mount plastic DIP. They incorporate all the features of a standard plastic
DIP, but with additional size reduction benefits for high-density circuit packs. Four different SO packages are available:

® SOJ-small outline with J-bent leads (package K)

® SOG-small outline “gull-wing” (package AB)

® SONB-small outline narrow body; a smaller version of the surface mount gull-wing (package AF, W, S)
® SOTB-small outline terminal butt-weld; short, conventional leads (package AH)
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PACKING INFORMATION

Handling and Installation Considerations

All devices are subject to damage as the result of electrostatic discharge. Proper precautions should be taken to
eliminate exposure to electrostatic charge during handling and installation.

® DO NOT BEND THE LEADS ON SURFACE-MOUNT PACKAGES. One notable physical difference between DIPs and
SO/PLCCs becomes apparent during installation. Because of the copper mainframe construction used in surface-
mount styles, these packages should be board-mounted using solder or conductive adhesives. The leads are both
softer and smaller than DIP leads and therefore are mot susceptible to damage when handling and mounting.

® | eads may be subjected to a maximum tensile force of one pound in any direction during mounting.

" DIP leads only may be bent to facilitate mounting or connecting the device into equipment. When inserted into circuit
boards, the leads may be bent manually on the opposite side of the board using a crimping tool.

® For all packages, certain precautions should be taken when using solder during installation. When soldering from a
constant temperature solder bath, temperatures as high as 300°C may be employed for a maximum of 15 seconds.
For installation with a soldering iron, the temperature of the tip of the soldering iron should not be hotter than 500°C,
and soldering time for each lead should not exceed 5 seconds. If soldering temperatures and/or soldering times
exceed the recommended maxima, a suitable heat sink should be used to protect the device from thermal damage.

Package styles illustrated in the following outline drawings include:

—DIPs:B,C,D,E,F, T
— PLCC: P

— S0J: K

— SOG: AB

— SONB: AF, W, S

— SOTB: AH

Outline Drawings
Package B—Standard 8-pin DIP (Dimensions in Inches)
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PACKAGING INFORMATION

Outline Drawings (Continued)
Package C—Standard 16-pin DIP (Dimensions in Inches)
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PACKAGING INFORMATION

Outline Drawings

(Continued)
Package E—Standard 20-pin DIP (Dimensions in Inches)
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Package F—Standard 24-pin DIP (Dimensions in Inches)
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PACKAGING INFORMATION

Outline Drawings
(Continued)

Package K—16-pin SOJ
(Dimensions in Inches)
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PACKAGING INFORMATION
Outline Drawings (Continued)

Package S—8-pin SONB (Dimensions in Inches)
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PACKAGING INFORMATION

Outline Drawings (Continued)

Package W—16-pin SONB (Dimensions in Inches)
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PACKAGING INFORMATION

Outline Drawings (Continued)

Package AF—14-pin SONB (Dimensions in Inches)
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For additional information, comact-
your AT&T Account Manager, orl:arllr

i

|

1 AT&T Microelectronics
Dept. 51AL230230
555 Union Boulevard
Allentown, PA 18103
1-800-372-2447

In Canada, call:
1-800-553-2448

AT&T reserves the right to make
changes to the product(s) or circuit(s)
described herein without notice. No
liability is assumed as a result of their
use or application. No rights under any
patent accompany the sale of any such
product or circuit.
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