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HEP

INTEGRATED CIRCUITS

INCLUDING BOTH DIGITAL AND LINEAR DEVICES

This brochure contains all of the data, specifications, and electrical charac-
teristics of the Integrated Circuits that are included in the Motorola HEP
line of semi-conductors. These devices have been carefully selected from the
very extensive Motorola line of IC’s in an effort to offer the serious Hob-
byist, Experimenter, Professional, as well as the student, with economical
and quality units that will enable them to design, construct, and utilize IC
projects to the fullest extent.

Three distinct IC families are offered in the HEP line, i.e. ECL (Emitter
Coupled Logic) which features extremely fast switching and low power
consumption; RTL (Resistor Transistor Logic), which is slower but very
dependable, easy to work with, and widely used; and Linear for audio,
RF, IF, and agc applications.

ECL
HEP553 Half Adder
HEPb554 Bias Driver
HEP556 3-Input Gate
HEP558 J-K Flip-Flop

RTL
HEP570 Quad 2-Input Gate
HEP571 Dual Buffer
HEP572 Dual J-K Flip-Fiop
HEP580 Dual 2-Input Gate
HEP581 4-Input Gate
HEP582 Dual Buffer
HEP583 J-K Flip-Fiop
HEP584 Dual 2-Input Gate

HEK-1 Integrated Circuit Kit
(Contains 2 HEP580, 1 HEP581, 1 HEP582, 1 HEP583)

LINEAR
HEP590 High Frequency Amplifier
HEP591 Wide Band Amplifier/Discriminator
HEP592 Stereo Preamplifier
HEP593 Audio Power Amplifier

&
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GENERAL ECL INFORMATION

The ECL line of IC’s was designed as a non-saturating form of
logic which eliminates transistor storage time as a speed limiting
characteristic, and permits extremely high-speed operation.

The typical ECL circuit comprises a differential-amplifier in-
put, with emitter-follower output to restore dc levels. High fan-
out operation is possible because of the high input impedance of
the differential amplifier and the low output impedance of the
emitter-followers. Power-supply noise is virtually eliminated by
the nearly constant current drain of the differential amplifier,
even during the transition period. Basic gate design provides for
simultaneous output of both the function and its complement.

BASIC ECL GATE CIRCUIT
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POWER SUPPLY CONNECTIONS Any one of the power supply
nodes, Vgg, Vcg, or VEE may be used as ground; however, the
manufacturer has found it most convenient to ground the Vg
node. In such a case: Vo = 0, Vgg = —1.156 V, VEg = 5.2 V.
SYSTEM LOGIC SPECIFICATIONS The output logic swing of
0.8 V then varies from V|_ = =165 V to Vyy = —~0.75 V with
respect to ground. Positive logic is used when reference is made
to logical 0's"” or “1's"”, Then “0" = —1.65 V; 1" = —-0.75,
typical. Dynamic logic refers to a change of logic states. Dynamic
*0"” is a negative going voltage excursion and a dynamic ‘1" isa
positive going voltage excursion.

CIRCUIT OPERATION A fixed bias of —1.15 volts is applied to
the “bias input’’ of the differential amplifier and the logic signals
are applied to the “‘signal input”. If a logic 0" is applied, the
current through Rg is supplied by the fixed-biased transistor. A
drop of 800 my  occurs across Rgo . The OR output then is
—1.55 V, or one Vgg - drop below 800 mV. Since no current
flows in the “'signal input” transistor, the NOR output is a Vg
-drop below ground, or —0.75 volts. When a logical “1” level is
applied to the ‘‘signal input’, the current through Rco is
switched to the ’’signal input’ transistor and a drop of 800 mV
occurs across Rgq. The OR output then goes to —0.75 volts and
the NOR output goes to —1.55. Note: Any unused input should
be connected to VEE.

BIAS VOLTAGE SOURCE A fixed-bias voltage applied to the
bias input is obtained from a vregulated, temperature-
compensated bias driver, HEP554. The temperature character-
istics of the bias driver compensate for any variations in circuit
operating point over the temperature range or supply voltage
changes, to insure that the threshold point is always in the center
of the transition region. The bias driver can be used to drive up
to 25 logic elements and should be employed for all elements
except those with built-in bias networks.

PACKAGING All HEP ECL integrated circuits are packaged in
the Motorola case type 71 metal packages.
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MAXIMUM RATINGS

[ Characteristic ] Symbol Rating I Lt
Ratings above which device life may be impaired:
Power Supply Voltage (Ve = 0} VEE -10 Vac
Base Input Voltage (V¢ = 0} Vin 0 Vdc to VEg Vde
Qutput Source Current Iy 20 mAdc
{___Storage Temperature Range Tstg -85 to +150 °c

Recommended maximum ratings above which performance may be degraded

Qperating Temperature Range Ta +15 10 +55 °c
AC Fan-in {Expandable Gates} m 18 —
AC Fan-Out* (Gates and Flip-Flops) n 15 —

*Although a minimum dc fan-out of 25 is guaranteed in each electrical specifi-
cation, it is recommended that the maximum ac fan-out of 15 be used for
high-speed operation.

DEFINITIONS

€in AC signal applied to the input

Ic Amount of current drawn from the positive power supply
by the test unit

Ig Amount of current drawn from the test unit by the
negative power supply

lin Current drawn by the input of the test unit when a logical
1" (V) is applied to the input

Ip Current drawn from a node when that node is at ground
potential

tg7 Time reqguired for the output pulse to reach the 50% point
of its leading edge when referenced to the 50% point of
the input pulse leading edge

tg2 Time required for the output pulse to reach the 50%
point of its trailing edge when referenced to the 50%
point of the input pulse trailing edge

tdf Time required for a flip-flop output to reach the 50%
point of its negative going edge when referenced to the
50% point of the input pulse leading edge

tdr Time required for a flip-flop output to reach the 50%
point of its positive going edge when referenced to the
50% point of the input pulse leading edge

tf Time required for the output pulse to go more negative
from its 90% point to its 10% point

tr Time required for the output pulse to go more positive
from its 10% point to its 90% point

V) “NOR" output voitage — logical 1"’ level output voltage

when a logical ‘0" levei {V} ) is applied to the input

Vo “OR"" output voltage — logical “0” level output voltage
when a logical “0" level (V| ) is applied to the input

V3 Saturation breakpoint voltage which corresponds to the
“NOR’"’ output characteristic where the rate of change in
the output voltage to the rate of change in input voltage is
zero

V4  “NOR' output voltage — logical 0 level output voltage
when a logical 1" level (V{1 max) level is applied to the
input

Vg "“OR’" output voltage — logical 1" level output voltage
when a jogical "1 {Vq max! level is applied to the input

Vg Output latch voitage — input voltage to a flip-flop which
causes the output voltage to change from a logical ‘1"
level to a logical 0" level and corresponds to the point
where the rate of change in the output voltage to the rate
of the input voitage approaches infinity

VH Logical 1" input voltage

Vi Logical 0"’ input voltage

&\ q  Change in the “1’* level output voltage as the ioad is
Vg varied from no load to full load




GENERAL ECL INFORMATION (Continued)

WORST-CASE TRANSFER CHARACTERISTICS
The following graphs show minimum and maximum timits of
major parameters associated with the transfer characteristics of
the ECL line. Min-Max limits, given at 25°C can be interpreted
for design purposes as 10% to 90% spreads at all points on the
curve except for guaranteed points in the Electrical Characteristics
tables.

DEFINITIONS
—-1.350 0.795 en (VOLTS)

Vi 1 Vs
&
[
=
Z
1 - et 3
' V3| ¢

"0 REGION

i
|

I
|

egyut (VOLTS)

i
12 10 08 06 04 02 0
en (VOLTS)

NOISE MARGINS (90 PERCENTILE)

The following graphs show worst-case Noise Margins as a
function of temperature and fan-out. Top graph ilustrates the
advantage gained through use of HEP554 bias driver, as
compared with non-compensated fixed bias source, bottom.
Note: Any unused input should be connected to VEE.
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HEP 554 — ECL BIAS DRIVER

Circuit Operation: The divider network R, Ro, D4, D2, com-
pensates for temperature variations of the base-emitter voltages
of Q1 and of the driven gates, producing a bias voltage for the
ECL logic circuits that maintains a constant set of dc operating
conditions over the temperature range of 0 to +75 C. In addition,
compensation for power supply variations is achieved, since the
bias output voltage is derived from the system supply.

Either of the supply voltage nodes may be used as ground, how-
ever the ground potential of the bias driver must coincide with
that of the logic system. Thus, if Vg is grounded in the logic
system, then —
Ve =+6.0V Vg =0 o
Vgg = +4.8V nominal output voltage at 25 C

ELECTRICAL CHARACTERISTICS

Test
Conditions
@ Test Vdec ¥ 1%
Temperature +25°C ~5.20
Symbol Test Limits
Vg VEE L Ground | PinNo +25°C Unit
REGULATED Characteristic Pin No Pin No Pin No in () Min Max
ouTPUT Power Supply Drain Current 2 — 3 Ig {2) - 4.4 mAde
Case 71 Output Voltage 7 i 3 VBB —1.09 122 Vdc

Pins not listed are left open

Pins not listed are left open.
DcCurrent test conditions; no load = 0; full load = ~2.5 mAde ¥5%.




HEP 553 — ECL HALF ADDER

Half-adder that provides the “‘SUM”,
"CARRY"”, and “NOR" functions

simultaneously. Case 71
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SWITCHING TIME TEST CIRCUIT

HEP 50 Stray capacitance introduced by the test jig:
Cs = (n+12) pF where n = number of fan-outs
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HEP 553 — ECL HALF ADDER (Continued)

ELECTRICAL CHARACTERISTICS

Test Conditions

@ Test Vdc * 1%
Temperature +25°C —0.670 —-0.795 —1.350 —5.20 —1.15
Symbol Test Limit
Vi V) max Vi Veg Vg dVip IR Ground Pin No +25°C
Characteristic Pin No Pin No Pin No Pin No Pin No Pin No Pin No Pin No in( ) Min Max Unit
Power Supply
Drain Current — - - 2,789,10 1 - - 3 e (2) - 16.3 mAdc
Input Current 7 - - 2,89,10 1 - - 3 lin (7) - 100 UAdc
8 - — 2,79,10 1 — - 3 lin (8) —
9 - - 2,7.8,10 1 - - 3 lin (9) -
10 - - 2,789 1 - — 3 lin (10) —
“NOR" Logical “1” - - 9 2,7,8,10 1 - - 3 Vi (5) ~0.670 ~0.795 Vdc
Qutput Voltage - — 10 2,789 1 -~ — 3 V) (5) —0.670 -—0.795 Vdc
“NOR"" Logical "0"" - 9 - 2,7,8,10 1 - - 3 Va (5) —1.465 —1.750 Vdc
Output Voltage - 10 - 2,789 1 - - 3 V4 (5) —1.465 —1.750 Vde
“CARRY" Logical 1" - - 7 2,89,10 1 - - 3 Vi (6) —0.670 —0.795 Vde
Output Voltage - - 8 2,7,9,10 1 - - 3 Vi (6) —0.670 —0.795 Vdc
“CARRY" Logical "'0"’ - 7 - 2,89,10 1 — - 3 Va (6) —1.465 —1.750 Vdc
Output Voltage - 8 - 2,7,9,10 1 — — 3 V4 (6) —1.465 -1.750 Vdc
“SUM" Logical 1" — 79 — 28,10 1 - - 3 Vs (4) —0.670 —0.795 Vdc
Output Voltage - 8,10 - 2,79 1 - - 3 Vs (4) —0.670 —0.795 Vdc
“SUM” Logical ‘0" - 7 10 2,89 1 - - 3 V2 (4) —1.465 —1.750 Vdc
Qutput Voltage - 8 10 2,79 1 - - 3 V2 (4)
— 9 8 2,7,10 1 - - 3 V2 (4)
- 10 7 2,89 1 — - 3 V2 (4)
| “NOR" Qutput
Voltage Change - 10 - 2,789 1 - 5@ 3 2V (5) - 0.055 Volts
(No load to full load)
“CARRY" Output
Voltage Change — — 7 2,8,9,10 1 - 6@ 3 £V (6) - 0.055 Volts
(No load to full load)
SUM" Output
Voltage Change - 7,10 - 289 1 - 4@ 3 2Vs (4) - 0.055 Volts
(No load to full load)
“NOR" Saturation
Breakpoint Voltage - - — 2,789 1 100® - 3 V3 (5) — 0.550 Vdc
“CARRY" Saturation
Breakpoint Voltage - — — 2,8,9,10 1 70 — 3 V3 (6) — 0.550 Vdc
Pulse Pulse
Switching Times In Out Typ Max
Propagation Delay Time - - — 2,789 1 10 5 3 tdl (5) 6.5 11.0 ns
- - — 2,89,10 1 7 6 3 tq) (6) 6.5 11.0
- 7 - 289 10 4 3 tal (4) 6.5 115
- - — 2,789 1 10 5 3 ta2 (5) 8.5 13.5
- - - 2,89,10 1 7 6 3 ta2 (6) 8.5 135
- 7 - 2,89 1 10 4 3 td2 (4) 6.0 11.0
Rise Time — — — 2,789 1 10 5 3 tr (5) 9.0 125
- - - 2,89,10 1 7 6 3 tr (6) 9.0 125
- 7 - 2,89 1 10 4 3 tr (4) 7.0 115
Fall Time — — — 2,789 1 10 5 3 tf (5) 9.5 14.0
- - — 2,89,10 1 7 6 3 f (6) 95 14.0
- 7 - 289 1 10 4 3 tf (4) 95 14.0

Pins not listed are left open.
® Input voltage is adjusted to obtain dv''NOR"'/dVin = 0 or dV *

@ Current test conditions: no load = 0; full load = —2.5 mAdc * 5%.

‘CARRY"[dVin = 0.




HEP 556 — ECL 3—-INPUT GATE

SWITCHING CHARACTERISTICS
(10% TO 90% DISTRIBUTION @ 25°C)

Expandable 3-input gates that provide
the positive logic “NOR" function and
its complement simultaneously.
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HEP 556 — ECL 3—INPUT GATE (Continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
+ 19,
@ Test Vde 2 1%
Temperature +25°C —0.670 —0.795 —1.350 —5.20 —1.15
Symbol Test Limits
Vy V| max \7 VEE VBB dVip L Ground Pin No +25 C
Characteristic Pin No Pin No Pin No Pin No Pin No Pin No Pin No Pin No in () Min Max Unit
Power Supply HEP556 - - - 26,78 1 — — 3 e (2) - 8.85 mAdc
Drain Current  HEPS57 - - - 2,678 1 - - 3 IE (2) - 3.6 mAde
Input Current 6 - - 278 1 B - 3 lin (6) - 100 UAde
7 — — 2,6,8 1 - - 3 lin (7) -
8 - . 2,6,7 1 - - 3 lin (8) -
“NOR" Logical 1" - - 6 278 1 - - 3 Vi (5) -0.670 ~0.795 Vde
Output Voltage - - 7 2,68 1 - - 3 Vi (5)
— — 8 26,7 1 - - 3 Vi (8)
“NOR" Logical 0" - 6 - 278 1 - - 3 Va4 (5) —1.465 —1.750 Vdc
Output Voltage - 7 - 268 1 - - 3 Va (5) l l
— 8 — 26,7 1 - - 3 Va (5)
“OR" Logical 1" — 6 - 2,78 1 - = 3 Vs (4) —0.670 —-0.795 Vdc
Output Voltage - 7 - 26,8 1 - - 3 Vs (4)
— 8 — 26,7 1 - - 3 Vs (4)
“OR" Logical “0"" - - 6 2,78 1 - - 3 V2 (4) ~1.465 1750 Vdc
Output Voltage - - 7 268 1 - - 3 Va2 (4)
- — 8 26,7 1 - - 3 V2 (4)
“NOR" Output
Voltage Change - - 6 2,78 1 - 5@ 3 2V (8) - —0.055 Volts
(No load to full load)
“OR" Output Voltage Change - 6 - 278 1 - 4Q 3 /Vs (4) - —0.055 Volts
(No load to full load)
“NOR" Saturation - - - 278 ! 60 - 3 V3 (5) - ~0.55 Vde
Breakpoint Voltage - - - 268 1 70 - 3 V3 (5) —
_ - —~ 2,6,7 1 8 ® - 3 V3 (5) -
Pulse Pulse
Switching Times In QOut Typ Max
i i 6 4 - 278 1 - - 3 ta1 (4) 85 115
Propagation Delay Time d1 ns
¢ Y 6 5 - 278 1 - - 3 ta1 (5) 65 105
6 4 - 278 1 - - 3 td2 (4) 6.0 1.0
6 5 - 278 1 - - 3 td2 () 85 1.5
Rise Time 6 4 - 2,78 1 - - 3 tr (4) 7.0 115
6 5 - 278 1 - - 3 tr (5) 95 12,5
Fall Time 6 4 - 2,78 1 - - 3 4 (4) 95 14.0
6 5 - 278 1 - - 3 t () 9.0 14.0

Pins not listed are left open
@ Input voltage is adjusted to obtain dV “NOR'/dV;, = 0.
@ Current test conditions: no load = 0; full load = -2.5mAdc *5%.




HEP 558 — ECL J-K FLIP-FLOP

AC-coupled J-K flip-flop with dc Set and
Reset inputs and buffered outputs for
counter and shift register applications up
to 15 MHz.
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FIGURE 1
SWITCHING TIME TEST CIRCUIT

Stray capacitance introduced by the test jig:
Cg = (n+12) pF where n = number of fan-outs.
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HEP 558 — ECL J-K FLIP-FLOP (Continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
+ 19
@ Test ° Vde 2 1%
Temperature  +25 C -0.670 —0.795 —1.350 —5.20
Symbol Test Limits
VH Vi max Vi VEE dVin % Ground Pin No +25°C
Characteristic Pin No Pin No Pin No Pin No Pin No Pin No Pin No in( ) Min Max Unit
Power Supply Drain Current - 7.10 - 12,689 - - 3 lg (2) — 21.0 mAdc
Input Current 7 - - 1,2,6,8,9,10 - - 3 lin (7) — 100 MAdc
8 - - 1,2,6,7,9,10 - - 3 lin (8) -
9 - - 1,2,6,7,8,10 - - 3 tin (9) —
10 — — 1,2,6,7,89 — — 3 lin (10) -
Q" Logical “1"

Output Voltage — - 6 1,2,7,89.10 — — 3 Vi {5) —0.670 —0.795 Vdc
Q" Logical 0"

Output Voltage - - 1 2,6.789.,10 - - 3 V2 (5) —1.465 —~1.750 Vde
“Q" Logical "1

Output Voltage — - 1 2,6,789,10 — - 3 Vi (4) —0.670 —0.795 Vdc
”6” Logical 0"

Output Voltage - - 6 1,2,7,89,10 - — 3 V2 (4) —1.465 ~1.750 Vdc
Q" Output Voltage Change — 6 — 1,2,7,89,10 —~ 5@ 3 4V (5) - —0.065 Volts
Q" Output Voltage Change - 1 - 2,6,7,89,10 - 4Q 3 2V (4) - —0.065 Volts
“Q" Saturation

Breakpoint Voltage — — — 1,2,7,89,10 6 ® - 3 V3 (5) — — 0.65 Vdc
“Q" Saturation

Breakpoint Voltage — — — 2,6,7,8,9,10 10 — 3 V3 (4) — — 0.65 Vde
“Q" or “Q" Latch

Voltage - - - 2,7,8,9,10 1.6@ - 3 Ve (1.6) - 1.09 — 1.21 Vdc

Pulse Pulse
In Qut
Toggle Frequency

(See Figures 1 and 2) 7,10 5 - - 3 fTog 15 — MH2

Sensivity (No Toggle) 7,10 4 - - 3 +——— See Figure 3 ——+

89 5 - - 3 +—— See Figure 3 —
Sensitivity (Toggle) 7,10 a5 - — 3 +——— See Figure 4 ——
Switching Times Typ Max

Propagation Delay 7,10 4,5 12,689 - - 3 tdr (4,5) 75 13.0 ns

7,10 45 12,689 - - 3 tdf (4,5) 10.0 15.0
Rise Time 7,10 45 12,689 - - 3 tr (4,5) 8.0 13.0
Fall Time 7.10 45 12689 - - 3 t (4,5) 11.0 155

Pins not listed are left open

@ Input voltage is adjusted to obtain dVq,¢/dVin="0".

@ Current test conditions: no load = 0 to full load = 2.5 mAdc £ 6%.

@ Apply momentary V| max to set output, then V;, from measurement
@ Input voltage is adjusted to obtain dV,/dV;, = >




GENERAL RTL AND mW RTL INFORMATION

Resistor-Transistor-Logic (RTL) was the original intergrated DEFINITIONS
logic form, introduced around 1960. The basic circuit is a direct

translation of the discrete design into integrated form. RTL is lA2.1A3, M_Immum available output current from a device
- ; Lo . Ian4.1A5, with an output loading factor of 2, 3, 4, 5, 10
probably the most familiar logic family, is very easy to imple- X Pt T
v . I In101Aa13. 13, and 16 respectively. Output voltage not to
ment, and offers unusual flexibility. Due to the basic design, it is
. . L L Ian16 fall below the value of Vjp.
possible to use RTL devices in linear applications as well as . .
digital IaB Minimum available output current from a buffer.
gital. Output voltage not to fall below the value of
Von-
IaM The maximum available current from the output
MAXIMUM RATINGS (T, @ 25°C) of a Dual Gate.
Ratin Symbol Valoe T ICEX Collector current of a circuit when Vjy is applied
Tt Voltage — oo Vdo to the output pin and V¢ is applied to the input
Power Supply Voltage (Pulsed < 1.0s) - +12 Vde pins.
Operating Temperature Range A 15 t0 #55 o lin Maximgm input current drawn by one input of a
Storage Tommoratere Framas . EPPT— D gate with Vj, applied. All other gate inputs are
i returned to VgOT.
1.8l Current drawn from the V;, supply by the
Toggle pin of the Flip-Flop.
2lin Maximum input current drawn by one input of a

TEST CONDITION TOLERANCES

device with 2 bases internally tied together.
VgoT=*10mV Von =%2mV

| Isolation leakage current.

Vee =*10mV Voff =%2mV L 9

Vin =%2mV VLL =42 mV lo Output load current.

Vg =*1% VBOT A high value voltage applied to an input of a
device to insure saturation of the driven
transistor.

’ Vee Supply voltage.
PACKAGING HEP RTL & mW RTL devices are packaged in Vv Maxi . . .
e aximum saturation voltage with V applied
case type TO-99 (metal) or type TO-116 (epoxy). Specific CE(sat) to the input 9 BOT @pP
cases for individual devices are shown below. . : i .
Vin Minimum high level voltage applied to the input f\
o165 0500 of a device.
01 ST_* M'N—} Vio A supply voltage low enough to allow flow of
ogsss T | leakage currents only.
I Loom \ N Votf The maximum voltage which may be applied to
g% by MAX ) 016 { an input terminal without turning the transistor
DIA - gosp 0078 0028 (Bottom View) on.
0.034 Pin4 d . . . .
in & connected to case. Von The minimum voltage which may be applied to
an input terminal that will turn the transistor on.
Vout The maximum output voltage with Vg, applied
0.035 14 TOPVIEW to the input.
e mmaoaoo
RaD ] 0.2 VR Value of external resistor connected to V¢ for
i R Ly test purposes.
PmNTOM-J J L;‘—g?% VRH = highest node resistor value
TYp ’ SEATING PLANE VRL = lowest node resistor value
7°DRAFT'\‘-
0.030 TYP
TYP
A i
IR B 0?08 GENERAL RULES
,.m ® The number of load circuits that may be driven from an
OTUYGPZ KTGI)O output is determined by the ouput loading factor and the

TO-116 sum of all input loading factors for the circuits connected to
that output. The summation of the input loading factors
@ This dimensian is measured at the seating plane. should not exceed the stated drive capability of the output.
@ 4insulating standoffs are provided. ® When mixing RTL and mW RTL in the same system, the
loading factors must be normalized in accordance with the
input current of the units being driven.
® All unused inputs should be returned to ground.
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HEP 570 — RTL QUAD 2—-INPUT GATE

Four 2-input positive logic NOR gates in a single package. Each
may be used independently, paralleled for increasing the number
of inputs (subject to loading rules), or cross-coupled to form

bistable elements.

R1

) T

B

12ns
D = 100 mW (Input High)
30 mW (Inputs Low)

tog =

R1

%Rl %Rl RI% Rl% Hl% Rl%
6 7 9 10 120 136 4

GND

TYPICAL RESISTANCE
VALUES
R1=450Q
R2=640 Q2

3

3 (18)
(3) 2
3) 6

5 (16)
@7
Q9

8 (16)
(3)10
(3)12 —

14(18)
(3)13

3=1+2

NUMBER IN PARENTHESIS INDICATES LOADING FACTOR

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

10V- TP; UNIT UNDER TEST
MCT15P " TPout
100
ns '
f = 1.0 MHz 225
1, <10 ns 1N3036 1/2 MCT15P
t<10ns
EQUIV
= GROUND ALL UNUSED INPUTS.
ELECTRICAL CHARACTERISTICS TeST VOLTAGE VALUES
Test procedures are shown for one gate only. © Test (Volts)
The other gates are tested in the same manner. Temperature Vin | Von | VeoT | Votf | Vcc
+15°C 0.865 0.865 1.80 0.475 3.60
+25°C 0.850 0.850 1.80 0.460 3.60
+55°C 0.800 0.800 1.80 0.430 3.60
Test Limits TEST VOLTAGE
Pin +15°C +26°C +55°C APPLIED TO PINS LISTED BELOW:
Under
Characteristic Symbol Test Min Max Min Max Min Max Unit Vin Von | VBOT Voff Vee Gnd
Input Current tin 1 - 500 - 500 - 470 HAdc 1 - 2 - 11 4
2 - 500 - 500 - 470 HAdC 2 - 1 - 11 4
Output Current Ias™® 3 2.65 — 2.65 - 2.50 - mAdc - 3 - 1,2 n 4
Output Voltage Vout 3 - 400 - 300 - 320 mVde - 1 — — 11 y
3 - 400 - 300 — 320 mVdc - 2 — - 1 1,4
Saturation Voltage VCE(sat) 3 — 300 - 290 - 320 mVdc - - 1 — 11 2,4
3 - 300 - 290 - 320 mVde - — 2 — 1 1,4
Pulse Pulse
In Out
Switching Time ton *+ toff 13 - - - 48 - - ns 1 3 - - 1" 24
Ground input pins of gates not under test. Other pins not listed are left open. *ipt1g is symbol for HEP570.

1




HEP 571 — RTL DUAL BUFFER

The dual buffer is designed to drive a greater number of load
circuits than the basic RTL circuit. Because this circuit has a
very low output impedance the rise times of output waveforms
are maintained when driving capacitive loads. A resistor which is
internally connected to the input allows for capacitive coupling
to the input the differentiation of input waveforms and various {
multivibrator applications. TO-116

vee
2 3 TS 10 ]11
I 12

2 (16) Outputs 2 and 3
may not be used
6) 13 3 (80) simultaneously.

tpd = 15 ns
3[] =50 mW (Input High) (5
) 6 5 (80) Outputs 5 and 10
90 mW (inputs Low) may not be used
£l 10 (16) v
2=T13
4 3=13
GND NUMBER IN PARENTHESIS INDICATES LOADING FACTOR.
TYPICAL RESISTANCE VALUES
R1 =450 R3 =100 52
R2 =640 2 R4=1.0k

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

TPin TPout
UNIT UNDER TEST
Tov MC715P TPin §
00 1/2 MCT15 tgep- - 22V 14390
" | 1343 ! 43-3+
2 200 pF == |
= 1.0 MHz TPout I
1 P 1
4 <10ms = GROUND UNUSED INPUT PINS TPout 1N3063 5V
<10 ns Test each output independently. For each test, use only the load associated OR v
with the output under test. Qutput not under test should be left open. EQUIV
ELECTRICAL CHARACTERISTICS ~ESTVOLTAGE VALUES
V.
Test procedures are shown for one gate only. Teff:;z;me - - (Vohs) - ; (?/hms)
. in on BOT ff -
The other gates are tested in the same manner. +15°c | 0.865 | 0865 | 1.80 0:75 323 530
+25°C | 0.850 0.850 1.80 0.460 3.60 640
+55°C 0.800 0.800 1.80 0.430 3.60 640
Pin . Test Limits TEST VOLTAGE
Under +15°C +25°C +55°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test Min Max Min Max Min Max Unit Vin Von VBOT Votf Vee VR* Gnd
Input Current 2lin 13 - 1.0 - 1.0 - 0.94 mAdc 13 - - - 1 - 4
Qutput Current ias 2 2.65 - 2.65 - 250 - mAdc - 2 - 13 1 - 4
)¥:] 3 2.65 - 2.65 - 250 - mAdc - 3 - 13 11 4
Output Voltage Vout 2 - 400 - 300 - 320 mVde - 13 - - 1 - 4
3 - 400 - 300 - 320 mVdc - 13 - - 1 3 4
Saturation Voltage VCE(sat) 2 300 - 290 - 320 mVde - - 13 - 11 - 4
2 300 - 290 E 320 mVde B - . . 11,12 . 4
3 300 - 290 - 320 mVdc - - 13 - n 3 4
Pulse Pulse
In Out
Switching Time t 13+3- . - - 30 - - ns 13 3 - - 1 - 4
13--3+ R R R 45 - - ns 13 3 - 11 - 4
13+2- - - - 28 - - ns 13 2 - - 11 - 4
13-2+ - - - 32 - - ns 13 2 - 11 - 4

*Ground all unused input pins. Other pins not listed are left open. *Resistor Value to V¢c.
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HEP 572 — RTL DUAL J-K FLIP-FLOP

Two J-K flip-flops in a single package. Each flip-flop has a direct
clear input in addition to the clocked inputs.

CLOCKED INPUT

OPERATIONQ®
Co 150 EM 1‘{00 Cnm 90 @ 3 — 71300 th @ thel @
12 | 1 { 62— s ¢l a g
R1S $R2 R2 R23 $R2 R2 R1Z $R2 R2 31 ™ (10 1 1,0 | g,
RO R Rl (3112 ‘o 1 0 | 1 0
(3)5 a8 (o) P T o 1
(5) 6 °
RS RS (37 —8 (10) 0 00 |0, @
(3)10 — cp @
1. Direct mput {CD) must be low,
R1 >ﬂ R1 R1 NUMBER IN PARENTHESIS 2 The time penod prior to the
hegative transition of the clock
R1 Al A3 R4 Ri R1|RI A1 A3 INDICATES LOADING FACTOR pulse 15 danoted by and the time
)e { 1 T period subsequent to this tran
3 2 1 l 4 l 5 sition is denoted ty 1
s T ¢ GND S fTog = 4 MHz 3 Q, s the state of the Q output in
Pp =182 mwW the time period ty
TYPICAL RESISTANCE VALUES 4. Clock pulse fall time must be
R1=450 R3=5102 <100 s
R2 = 640 R4 = 225 2
RS = 300 2
FIGURE 1 FIGURE 2
CLOCK PULSE DEFINITION TOGGLE MODE TEST CIRCUIT
. TPin % UNIT UNDER TEST  TPoyq
TIME i | | SEQUENCE OF EVENTS T
INTERVAL A Voltsge spplied to Clock pin is raised to 1.0V % HEP5T1 —d4s Q
‘ e toriniviobiod 0 Do :
applied without interruption throughout the INPUT PULSE 5141.0% ¢ cp al
et % 9 P ]
c A.pplrvgmomonllrv ground, when applicable. 1N3063 50 pF
D. Clock pulse is allowed to fall to V. tg re- f=4.0 MHz oR ¥ T P
mains within 10 ns minimum and 100 ns DUTY CYCLE = 35% to 65% EQUIV
meximum tr &t <10ns =
€. Electrical measurements are reed out. Load
current overshoot must be limited to 10% or FREQUENCY AT TPoy SHOULD BE % THE FREQUENCY AT TPj,
the flip-flop may be tripped and the wrong
output conditions occur.
ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES
f @ Test (Volts)
Test procedures are shown for one gate only. Temporature
. u Vi
The other gates are tested in the same manner. . in Von | VBOT | Votf | Vcc
+15.C 0865 | 0865 | 1.80 | 0475 | 3.60
+25°C 0850 | 0850 | 1.80 | 0460 | 3.60
+65°C 0800 | 0800 | 1.80 | 0430 | 3.60
Test Limits TEST VOLTAGE
P
u ‘;‘ +15°C +25°C +55°C APPLIED TO PINS LISTED BELOW:
nder
Characteristic Symbol Test Min Max Min Max Min Max Unit Vin Von VBOT Voff Vee Gnd
Input Current tin 1 - 500 - 500 - 470 MAdc 1 - 13 - 1 2,342
2lin 2 — 1000 - 1000 — 940 2 - 13 - 4,12
lin 3 - 500 - 500 - 470 3 - 14 - 1,2,4,12
lin 12 - 500 - 500 - 470 12 - 14 - 1,234
Output Current 1A10 13 1.65 — 1.65 156 - mAdc - 13 1 12 11 23,4
14 l — 1 - 1 -~ l - 14 3,12 - l 12,4
14 - - - - 12,14 3 - 12,4
Output Voltage Vout 13 - 400 - 300 - 320 mVdc - 12 = - 11 1,2,3,414
13*% - - - — 1.3 - - 4,12
13| - - - - 1 - 3
13% 5 - B - - _ - 13
L= - - - - 1.3 - T
1444 - - - - 3 - 1
14*% - - - - - - 1,3
Saturation Voltage VCE(sat) 13 - 300 - 290 - 320 mVdc - - 12 - 11
13%# - B - - - - -
1455 - l - l - 1 l - - 12 -

Ground unused input pins. Other pins not listed are left open.
*Clock pulse to pin 2, see Figure 1. #Pin 13 = LOW)| Set by a momentary ground prior to the
£1a10 is symbol for MC790P ##Pin 14 = LOW/ application of the negative-going Clock Pulse.
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HEP 580 — mW RTL 2—-INPUT GATE

Two 2-input positive logic NOR gates in a single package may be
used independently, paralleled for increasing the number of in-
puts (subject to loading rules), or cross-connected to form
bistable elements.

vee
7 8 L 6
R2 R2 W
7 (4)=T+2
2
(1 3
6 (4)
(1) 5
NUMBERS IN PARENTHESIS
R1 R1 R1 R1 INDICATES LOADING FACTOR.
1 2 3 5 4
GND
TYPICAL RESISTANCE VALUES  (connected
R1=15k to case)
R2=3.6k

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

UNIT UNDER TEST

J_L TPin TPout
05V
_SI?SU_ TPiny f
750
15k L !
MC7096 T 16pF Atarg e —tagi—
1N3063 1N3063 ™ |
or or
EQUIV EQUIV pp—_— -
T o
05V

= GROUND UNUSED INPUT PINS

ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES
Test procedures are shown for one gate only. (Volts)
. @Test
The other gates are tested in the same manner. temoerature | Vin Von VBoT Vot Vee
+25°C | 0.830 0.800 1.80 0.460 3.60
. TEST LIMITS TEST VOLTAGE
Un";‘er +25°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test Min Max Unit Vin Von VBoT Vott Vee Gnd
Input Current tin 1 - 140 MAdc 1 - 2 - 8 4
2 - 140 UAdc 2 1 - 8 4
Output Current 'aq 7 570 - HAdc 7 3 1,2 8 a4
iam 7 - - - 7 - 3 1,2 8 4
Output Voltage Vout 7 - 350 mVdc - 1 - - 8 24
7 - 350 mVde - 2 - - 8 14
Saturation Voltage VCE(sat) 7 — 250 mVdc 1 N - 8 2.4
7 - 250 mVde 2 ) ) ) 8 1a
Isolation Leakage W 8 - 100 HAdc - - 8 12,4
Current 2,
Pulse Pulse
in Out
Switching Time t 1+7 — - 50 ns 1 7 - - 8 4
1-7+ - 40 ns 1 7 - - 8 4

Ground input pins of gate not under test. Other pins not listed are left open.
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HEP 581 — mW RTL 4-INPUT GATE

Provides the positive logic NOR function. Individual gate ele-
ments may be paralleled or used with other logic elements for

increasing the number of inputs (subject to loading rules). TO-99
Vee
6 8 7
R2
R2
R1
6(3) = T+2+3+5
m
m 2 .
m 3 7(4) = 142+3+5
R1 R1 R1 R1 m s
! 2 3 5 GN; NUMBERS IN PARENTHESIS INDICATES LOADING FACTOR
(Connected
TYPICAL RESISTANCE VALUES (o)
R1 = 15k
R2 = 3.6k

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

i UNIT UNDER TEST  o7p
-Isool—
~ns
1.5k 750
Me7056 1N3063 1N3063
or 16pF = or ¥
EQUIV EQUIV
< GROUND UNUSED INPUT PINS
ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES
Volts)
Test procedures are shown for one gate only. @Test {
st p . 9 Temperature | _Vin Von | VBOT | Voff Vee Vy
The other gates are tested in the same manner. +25°C | 0830 | 0800 | 180 | 0460 | 3.60 | 0400
Pin TEST LIMITS TEST VOLTAGE
Under +25°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test Min Max Unit Vin Von VBOT Vot Vee Vy Gnd
Input Current lin 1 - 140 MAdc 1 - 235 8 4
2 — 140 MAdc 2 - 2,35 - 8 4
3 - 140 MAdc 3 - 125 - 8 4
5 - 140 HAdC 5 - 12,3 - 8 - 4
Output Current A3 6 430 - MAdc 6 ~ ~ 1,235 8 R 4
lna 7 570 - MAdc 7 - - 6 8 - 12,345
| am 7 — | - - 7 - 6 8 - 12,345
Output Voltage Vout 6 - 350 mVdc 1 - - 8 - 2345
6 _ 350 mVdc - 2 - - 8 - 1,345
6 — 350 mVdc - 3 - - 8 - 1245
6 - 350 mVdc 5 - - 8 - 1,2,3,4
7 — 350 mVdc - [3 - - 8 - 12,345
Saturation Voltage VCE (sat) 6 - 250 mVdc 1 - - 8 - 2,345
6 - 250 mVdc 2 - - . 8 - 1,345
6 - 250 mVdc 3 - - . 8 . 1,245
6 - 250 mVdc 5 - - - 8 - 1234
7 — 250 mVde 6 - - - 8 - 12345
Isolation Leakage
Current I 8 — 100 MAdc - - - - - 8 12,345
Pulse Puise
In Out
Switching Time t 147+ - 90 ns 1 7 - - 8 - 2,345
1-7- — 70 ns 1 7 - - 8 - 2,345

Pins not listed are left open.
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HEP 582 — mW RTL DUAL BUFFER

These buffers are designed to drive a greater number of loads
than the basic RTL circuit.

Vee
ET [
R3 R2 R2 R3
R1 R1 Rl R1 Rl R1 R1
2 44 GND 3

{Connected to Case)

TYPICAL RESISTANCE VALUES

R2 =36k
R3 =100

NUMBERS iN

2 1 —
2 2 —

@ 3 —+Hg >
s — ‘

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

MC709G

or
EQUIV

TPin

1.5k
1N3063

UNIT UNDER TEST

TPout

240 pF
T 220

l GROUND UNUSED INPUT PINS

T80 =1+2

PARENTHESIS INDICATES LOAGING FACTOR

ELECTRICAL CHARACTERISTICS
TEST VOLTAGE VALUES
Test procedures are shown for one gate only. Volts]
- @Test A v - (kY
The other gates are tested in the same manner. temperature in on | VeOT | Vot | Vec
+25°c| 0.830 [ 0.800 I 1.80 ] 0.460 f 3.60 43
Pin TEST LIMITS TEST VOLTAGE
Under +25°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test Min Max Unit Vin Von I VeoT Voff Vee VRH* Gnd
Input Current 2lin 1 - 280 | pAdc 1 | 2 - 8 - 4
2 - 280 | pAdc 2 ! 1 . 8 4
Output Current 'AB 7 45 — mAdc 7 - 1,2 8 - 4
Ouput Voltage Vout 7 - 350 mVdc 1 - 8 7 2,4
7 - 350 | mVdc . 2 - 8 7 1,4
Saturation Voltage VCE (sat) 7 - 250 mVdc 1 - 8 7 2.4
7 - 250 | mvdc 2 - 8 7 14
Isolation Leakage [N 8 - 100 HMAdc - 8 12345
Current -
Pulse Pulse
in Out
Switching Time 1 1+7- - 90 ns 1 7 - - 8 - 24
1-7+ - 70 ns 1 7 8 - 2,4

Ground input pins of buffer not under test. Other pins not listed are left open. *Resistor value to Vcc.
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HEP 583 — mW RTL J-K FLIP-FLOP

J-K Flip-Flop with a direct clear input in FIGURE 1a FIGURE 1b
addition to the clocked inputs. T0-99 CLOCK PULSE CORRELATION OF
DEFINITION CLOCK PULSE a, b & ¢
Q a vee TIME o
7 5 8 INTERVAL| Clock Pulse a‘] Vot
GND
R2 R2
h GND L  Vin
Al . NUMBERS IN PARENTHESIS Clock Pulse b
(‘ R1 R1 '\ INDICATE LOADING FACTOR SEQUENCE OF EVENTS GND
A. Voltage applied to Clock pin is raised to
V. ty is not critical but should be <1.0 s,
R R CLOCKED INPUT B. Bisses of all other inputs are applied. Vo it ~—— Vgor
spplied without interruption throughout the Clock Pulse ¢
OPERATION @ i Var
R1 R3 R32 R1 C. Apply momentary ground, when applicsble
m th @ th+l @ D. Clock pulse is allowed to fall to V(. tg re-
}) = mains within 10 ns minimum and 100 ns
o S C Q a maximum The negative transition of Clock Pulse a
R 1 1 (o, @ Q €. Electrical messurements are resd out. Losd must precede the negative transition of
n n current overshoot must be limited to 10% or Clock Pulse b.
R1 R 1 0 1 0 the flip-flop may be tripped and the wrong :
output conditions occur.
R1 R1 0 110 1
0 0| G 0, ®
R4 R3 R3 R4 n n
1. Direct input (CD} must be low
2 The tune period prior to the
negatie transition of the clock FIGURE 2
pulse 1s denoted t, and the tune
l—w—m a1 P pertod subseauent. to this. tran- TOGGLE MODE TEST CIRCUIT
sition 1s denoted tn 1.
6 2 4 3. Qp s the state of the Q output in INPUT UNIT
Cp GND the time period ty PULSE UNDER
(connected 4. Clock pulse fall time must be TEST
TYPICAL RESISTANCE VALUES 10 case) <100 ns
R1=15k 1677 ? a
R2=36k ns
R3=45k +20% 1N3063 $ 220 +—-C O
- MC709G or
R4=72k cauIv Co
Input Pulse =
f=3.0 MHz min FREQUENCY
tr & tf <10 ns SENSE
Yl‘: : JSV Sense frequency should be % that of Input Pulse
SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
FIGURE 3a SWITCHING TIMES FIGURE 3b
UNIT 5@ +250C UNIT
UNDER Test Fig. No. min max UNDER
- h‘—‘s | EGT_ TPout { 759 IN3063 tr_a- 3A 0 | 140 Von TEST TPou] 759 1N3063
Q S t Q
St T meanl——t oFE ¥ EQUIV g | 70 | 195 Clack s TepFE " Feativ
c a ca 750 1N3063 ‘T‘g- 3A 40 | 140 Pulse ca 750 1N3063
or T-0+ 3A 70 195 or
500 T C 16 pF }—"”} [ Tc 1 ;f’”}
3002 0 0 PP Yeauwv tGeas A 30 100 D 6pFT  YEQUIV
< t N T =
a-a- 3A 5 40 Tso0l 750 in
Input pulse ‘Cmﬂ— 3B 56 - - s -
f=1.0MHz W n
Cpt+ 38 5 -
yaions 0 Clock Pulse m = Ol =
vie=ov Clock Pulse and d
Input Pulse
t=
e &ty <ns
120 ns <ty <550 ns
ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES
(Voits]
@Test
Temperature Vin Von VeoT Vott Vce
+25°C 0.830 0.800 1.80 0.260 3.60
pi TEST LIMITS TEST VOLTAGE
S 55 APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test Min Max Unit Vin Von VeoT Vot Vee Gnd
Input Current lin 13 - 140 PAdC 3 8 46
2 - 140 HAdc 2 3 8 1,3,4,6
3¢ - 140 MAdc - 1 8 4.6
2lin 6 - 280 MAdc 6 235 - 8 4
Output Current 1A2 5t 290 - JUNT 3 8 14,6
7t 290 — HAdC - - 1 - 8 34,6
Saturation Voltage VCE (sat) 5*A - 250 mVde 1 3 8 46
57xA - 250 MVde . 3 13 g 34465
7 - 250 mVde 8 : : 8 4
7440 - 250 mVde 13 - M .
705 - 250 mVde . 3 s 8 42
75505, - 250 mVde - ‘ 4
Pins not listed are left open.
* = Pin 2 Clock Pulse a £ = Pin3Clock Pulse b A Pinb = } Momentary ground prior to negative
** = Pin2Clock Pulse ¢ t = Pin5 Clock Pulse b AA Pin7 = transition of Clock Pulse c.
= = Pin 1 Clock Pulse b t = Pin7 Clock Pulse b (See Figure 1b) Pin6 = Momentary VgQT prior to negative transition of Clock Pulse c.
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HEP 584 — RTL DUAL 2—-INPUT GATE

Two 2-input positive logic NOR gates in a single package may be
used independently, paralleled for increasing the number of in-
puts (subject to loading rules), or cross-connected to form
bistable elements.

TO-99

Vee

R2 R2

(31
70161 = 1+
. 3) 2
R1 R1 R1 R1 (33
6 (16)
1 2 4 3 5 3) 5

GND
(C""‘“"“f NUMBERS IN PARENTHESIS INDICATES LOADING FACTOR.
0 case|
TYPICAL RESISTANCE
VALUES
R1 =450 Q
/2= 640 Q2

ol

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

UNIT
UNDER
me715P TPin TEST TPout
osv Tin
100 __
ons
225 —lerg——ilyger
1/2 MCT15P
1N3063 OR
EQUIVALENTT :%(—"’M
i L 5
= 05V
GROUND UNUSED INPUT PINS
ELECTRICAL CHARACTERISTICS TEST VOLTAGE vAL_
Test procedures are shown for one gate only. @Test Voits
The other gates are tested in the same manner, Temperature | Vin Von Veor Yoit  { Vec
+25°C [ 0844 0844 750 335|800
L
Pin TEST LIMITS TEST VOLTAGE
Under +25°C APPLIEC TC PiNS LISTED BELOW:
Characteristic Symbol Test Min Max Unit Vin | Von T VgoT Vot Vee Gnd
Input Current lin 1 - 450 UAdC 1 —! - 2 - 8 4
2 - 450 | pade 2 . 1 8 4
Output Current a5 7 2.38 — mAde | - 7 - 1,2 8 4
Output Leakage ICEX 7 — 225 HMAdc 7 - " 1.2 8 4
Current
Output Voltage Vout 7 — 400 mVde - 1 - N 8 4
7 - 400 | mvdc - 2 - 8 4
; E - 8 4
Saturation Voltage VCE (sat 7 - 260 | mVdc - 1
fsat 7 - 260 | mvdc 2 8 4
Pulse Pulse
in Out
Switching Time t 1+7 -~ - 20 ns 1 7 - 8 4
1-7+ - 28 ns 1 7 - - 8 4

Ground inputs of gate not under test. Pins not listed are left open.
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GENERAL LINEAR IC INFORMATION

The HEP linear integrated circuits offers the technician a wide
variety of analog devices that are excellent for experimental and
prototype work. For example, the HEP590 lends itself very well
to either IF or RF AM and FM applications, the HEP591 is good
in FM IF and discriminator applications, the HEP592 is a com-
plete stereo preamplifier (external controls and compensation
are required), and the HEP593 provides one watt of audio power.
Thus, with one HEP592 and two HEP593's, a complete stereo
system is quite practical in less space than a pack of cigarettes.

DEFINITIONS

AMR AM Rejection (dB)

Ap Power Gain (dB)

Ay Voltage Gain (V/V or dB as stated)
AvoL Open Loop Voltage Gain (V/V or dB as stated)
BW Bandwidth (Hertz)

Zg:: ; Channel Separation (dB)

Ip Input Bias Current (UA)

Ice Power Supply Current for Vg (mA)
lEE Power Supply Current for VEg (mA)
lout Peak Load Current (Amp)

NF Noise Figure (dB)

Pp Power Dissipation (Watts)

Pout Output Power (Watts)

Rod Discriminator Output Resistance (Ohms)
Ta Ambient Temperature (°C)

PACKAGING—HEP Linear IC’s are packaged in the Motorola
case type 71 metal package.

0180 = =070 -~ ga3p—
T . 0028
VETAL e (= (T
IS i e !
PACKAGE 0305 0016 .- 0028
Case 71—71A (Modified TO-5) l?j "b.}f (Bottom vuw)o-““-"

NOTE:
Case 71 has pin 1 under tab, case 71A has pin 10 under tab.

Tc Case Temperature (°C)

THD Total Harmonic Distortion (%)

tg Output Short Circuit Duration (Time)
Ts+8 Storage Temperature (OC)

Vi Positive Power Supply Voltage (Volts)
vV— Negative Power Supply Voltage (Volts)
VaGC Automatic Gain Control Voltage (Volts)
Vce Positive Power Supply Voltage (Volts)
VEE Negative Power Supply Voltage (Volts)
Vi(tim) Input Limiting Voltage (V)

Vin Differential Input Signal (Volts)

Voaf Recovered Audio Qutput Voltage (mV)
Vout Output Voltage Swing (Vp-p)

Zin Input Impedance (Ohms)

Zout Output | mpedance (Ohms)

POWER SUPPLIES FOR THE HEP 592 & HEP 593

Since the HEP 592 and 593 ICs shown on pages 24 and 26 require
both a positive and a negative supply voltage, the following cir-
cuits and information is included. It should be noted that the
split supply in Figure 1 is the most desirable from the standpoint
of long and efficient operation.

SPLIT SUPPLY

The requirements for the power supply are not too
critical. A suitable supply using a center-taped transformer is
shown in Figure 1. Each integrated circuit requires about 15 mA
of current. The simple shunt zener regulator uses the HEP103,
which has a dynamic impedance of about 3 {2 at 41 mA. Any
ripple that may be present on the filter capacitor will be reduced
by a factor of about 15 which corresponds to about 35 dB. The
HEP592 or 593 is relatively insensitive to hum and the few
hundred microvolts present with this supply is not objectionable.
Resistors RB and RC are used to limit surge current due to the
initial charging of CA and CB.

The resistor RS is computed using:

vz
total lg, + 172

where lgy= 16 mA for each HEP592 and 400 mA for each HEP593
operating class A.

The zener tolerance is £ 10%, which is sufficient since the
IC is also tolerant of supply voltage variations.

+6.2 Vde

+18v_ RS

pa]
K CC 0.1 4 Ve

-
!

T=115Vac pri, 24 VCT

1A sec
(Triad F~45X or equiv) -18Vv RS
1

FIGURE

SINGLE SUPPLY

Operation from a single rather than a split power supply
may be desired. In this event, either of the two methods shown
in Figure 2 may be used. Note that IC common is connected, in
(a), to the junction of the two zeners, and, in (b), to the junction
of the divider resistors RA and RB. This allows each output dc
voltage to be at 1/2 Vz which gives the effect of having a split
supply.

The method shown in Figure 2(a) is self explanatory. Use
of 10% or 5% tolerance zeners is recommended to prevent
variations in the equivalent positive and negative supplies.

The resistor RS is computed using:

tdc — V,

RS = Total iy 7 1,

where |7 is the current through the zeners. (HEP103 = 41 mA,
HEP105 = 21 mA).

The zener current, Iz,should be chosen to ensure opera-
tion of the zeners in their lowest dynamic impedance region.

The method shown in (b) is similar to that shown in (a).
The divider resistors are required to supply input bias current to
the IC. The maximum input current is 10 UA per IC, so the
current through the divider should be at least ten times the total
input bias current drawn by all the ICs in the amplifier. The
bypass capacitors should then be selected to have a reactance
that is at least one-tenth of the resistance of the divider resistors
at the lowest frequency of operation of the preamplifier. RS is
then computed as before.

In Figure (b), the zener and RS could be eliminated with
small loss in performance. The final choice is left up to the

designer.
E o g +de
+6.2 Vde st +6.0 Vde P "
I -+ 2
To vee 0 A HEP 103
Amplifier Y To Amplifier A Hep
42 105
Vee ‘““’i A her 103
6.2 Vde —6.0 Vde
177
@ FIGURE 2 )
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HEP 590 — HIGH FREQUENCY

RF—IF AMPLIFIER

Typical Amplifier Features:

® Constant Input Impedance over entire

AGC range
® Extremely Lowyqo — 0.001 mmho

® High Power Gain — 30 dB @ 60 MHz
(0.5 MHz BW)

Good Noise Figure — 5.0 dB @ 60 MHz Case 71
® High Voltage-Gain — Bandwidth Product
— 2.0GHz
The HEP590 is built with monolithic fabrication techniques
MAXIMUM RATINGS utilizing diffused resistors and small-geometry transistors. Excel-
lent AGC performance is obtained by shunting the signal
Rating Symbol Value Unit through the AGC transistor Q3 maintaining the operating point
Power Supply Voltage, Pin 9 v+ 20 Vdc of the input transistor. Q1. This keeps the input impedance
AGC Supply Voltage Vace 20 Vde constant over the entire AGC range.
Differential Tnput Vortage, Pin 1 1o Pin 4 v v (RVS) The amplifier is mtefded to be used in a common_-em:tter,
{Rg = 500 ohms) 45 common-base configuration {Qq and Qp) with Qg3 acting as an
Power Dissination (Packags Limitation) " ps - AGC trar:nsastor.. The input signal is applied between pins 1.and 4,
Derate above 25°C a6 /e where pin 4 is ac-coupled to ground. DC source resistance
PO —— 7 p ppos o between pins 1 and 4 should be smait {less than 100 ohms). Pins
rature ant — + .
h A © . 2 and 3 should be connected together and grounded. Pins 8 and
Storage Temperature Range Tstg —65 to +150 c 10 should be bypassed to ground. The positiva supply voltage is
applied at pin 9 and at higher frequencies. cin 9 should also be
bypassed to ground. The output is taken bet.ween pins 6 and 9.
The substrate is connected to pin 7 and shoula be grounded.
AGC voltage is applied to pin 5.
ELECTRICAL CHARACTERISTICS
Characteristic Conditions Figure Symbol ' Min [ Typ —L Max —[ Unit
DC CHARACTERISTICS
Output Voltage VaGe =0 Vde 1 Vout 3.80 - 4.65 Vde
VAGC = +6 Vdc 5.90 - 6.00
Test Voltage VaGgc =0 Vvdc 1 Vg 2.85 - 3.40 Vde
VAGC = +6 Vdc 3.25 - 380
Supply Drain Current VaGc =0 Vdc 1 Ip - - 22 mAdc
VAGC = +6 Vdc - = 25
AGC Supply Drain Current VaGgc =0 Vdc 1 1AGC - - 0.2 mAdc
VaGC = +6 Vdc - - 0.18
SMALL SIGNAL CHARACTERISTICS
Small-Signal Voltage Gain f =500 kHz 2 Ay 22 — 29 dB
Bandwidth 2 BW 22 - - MHz
Transducer Power Gain f=60MHz, BW=6 MHz 3 Ap 25 - dB
f = 100 MHz, BW = 6 MHz - 21

FIGURE 1
DC CHARACTERISTICS TEST CIRCUIT

VAGC +6 Vdc

Cy=Cp=0.1uF

FIGURE 2
VOLTAGE GAIN & BANDWIDTH TEST CIRCUIT

VAGC +6 Vdc

Ry = 506
Ry = 62002
€1 thru Cg =0.1uF

o
b " e
L -
r €y < 5pf
ein = 10mVrms  —
Q

(—
I+ i
L

|
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HEP 590 — HIGH FREQUENCY RF—IF AMPLIFIER (Continued)

FIGURE 3
POWER GAIN TEST CIRCUIT @ 60 MHz

FIGURE 4
DRAIN CURRENT
TEMPERATURE CHARACTERISTICS

VAGC v+ 1.20 T -
V=BV
Vage = OV
=110 S |
=
¢ o z
: —_,_——J
; ) < 100k +—
c = \
%,J Ry = 5062 (HP4318B) <
o €y, €2 and C3 = 0.0014F S .90}
e, = 10mVrms — Cqand Cg=0.1uF
" & Cg and Cg = 8:35 pF
C7=9:180 pF
Cg = 25-280 pF 0.80
= = = L;=02%H 3 2% 0 25 0 s o T
t2 7026 T, AMBIENT TEMPERATURE (°C)

FIGURE 6
INPUT RESISTANCE &
CAPACITANCE vs. AGC VOLTAGE

FIGURE 5
INPUT RESISTANCE &
CAPACITANCE vs. FREQUENCY

800
T e B L

3 ' «l-«l—-{-i —Rin | r ¢

2 2600 VeV g > : f -
E Vage =0Vl & 2 0 ! —— 128
=) [l T ;

= 2000 Ao s L Cn _30MHz — 1 8
=] ; = W t * 2
Z < < 600 ! | =
2 1600 [ z e e e LU=
@ 2 = o | - =
<l a @ —— + - o
& 1200 < b | <
= 1200 s & 500t b i L
2 5 = in 4 2
= 800 & 2  Smm——— S —— b g ,Gu_;. = 3
= = z Hz .
< : =, 400 - oM 16 &

400 £ £ . —
il | 4
100 2 3 [ 5 6

f, FREQUENCY (MH2)

FIGURE 7

VAGC: AGC VOLTAGE (VOLTS)

FIGURE 8

OUTPUT RESISTANCE &
CAPACITANCE vs. AGC VOLTAGE

OUTPUT RESISTANCE &
CAPACITANCE vs. FREQUENCY

100 k

- T 11100 110 5

5 ! Rout =17 \VAGC=OV _ |
g —t—+1++Vagc = 6V Y g N Royt © 30 MHz T
z C Z g 4 5
e T et 8 w \ 4 w
w = =3 a1
St N e 2 E \ Vi an
= 5 5 10 3 =
5 Il z 2 N\ 1/ g
2 | Vage = 0and 6V 2 3 \ 7 3
=3 + o - — 2 O
5 Bl Cout | | 2 il 5
2 kbt | \ 1wE E Cout © 30 and 60 MHz / 2
— 7] ) 5 El £
ER 1 3 3 | 1/ . 2
H T A 3 3 Rout © 60 MHz =
3 ! H i 1% o« out 2
3 T H 1 [ <

tool | 11| i 0.1 10 | J 0

01 .0 10 100 1000 0 1 2 3 2 5

f, FREQUENCY (MH2)

FIGURE 9
FORWARD TRANSFER

VAGe. AGC VOLTAGE (VOLTS)

FIGURE 10
FORWARD TRANSFER

ADMITTANCE vs. FREQUENCY ADMITTANCE vs. AGC VOLTAGE

5 735 23 T s
o) v; = grnT_ E‘— I
+20| \ V4= BV 1430 2% —G21 @30 MHzT>—Y21 " 621 1821124
Vage =0V + +=6v
+15 \ 25 20 I \ 20 _
_ L 7 By1 @ 60 MHz \ g
Z 10 B21—| X VAGC = 0V w £ T G A 6 €
£ ™ £ £ ! &
< s 15 = < 12 627 © 60 MHz 12 o
s G N \ T ] '
S 21 T © -\\
0 Vage - 6V t 10 8 \\ 8
s 1] N 5 \_
I N 4 N 4
10 821 Vage =6V 0 0 k 0
10 20 30 50 70 100 200 300 500700 1000 0 1 2 4 5

f. FREQUENCY (M

Hzt

Vage, AGC VOLTAGE (VOLTS)




HEP 590 — HIGH FREQUENCY RF—IF AMPLIFIER (Continued)

FIGURE 11 FIGURE 12
MAXIMUM TRANSDUCER TRANSDUCER
POWER GAIN vs. FREQUENCY POWER GAIN vs. TEMPERATURE
% 01—
< ‘ | = f,= 60 MH:
z 2 =N ‘7 ! } = BW = 6 MHz
3 L =
g T TN T s T
E il : g
= 15 T = ey
S i i [ =3
§ 10, L s §
z L | g i
:‘i ° { IR S I
0 l | HEREEE| “ 0 L "
200 50 100 200 500 1000 55 40 20 0 20 +40 +60 <80 +100  +125
f. FREQUENCY (MHz) Ta. AMBIENT TEMPERATURE (9¢)
FIGURE 13
TRANSDUCER POWER BANDWIDTH vs. AGC VOLTAGE
2 ;
s o = 60MHz m\uéc 0,12v
2 20 3V
= N
z . N
s 25
% 10 /// | /ﬂv\ ;
e / | i
=] v ~
2 . /// //"%'5"\5\ —
& :/“']5" ~N
T 50 ' 50 70 80 %
f, FREQUENCY (MH2)
FIGURE 14
NOISE FIGURE & OPTIMUM FIGURE 15
SOURCE RESISTANCE vs. FREQUENCY NOISE FIGURE vs. SOURCE RESISTANCE
W —1—1 - - TOTTT Muoog 14—
} | i ES Ge. WTEBY
12 ¥Lgffow~‘*lwvi o hacctov B [
@ | = = 12
2 10 I 10002 ERTN—
w % z 200 MHz
R “J“ + /NF(W" 800 £ BBl —
z & z s L
g s > 600 & 8 s
el (=]
- 4 N mgz = 105 MHz 1 //
= N Aslontl 2 Z g
2 ] ! w0 5 60 MHz =
i . e : — — Sz
R T 50 100 200 500 1000 = 100 200 300 400 500 600 700 800 900 1000
f, FREQUENCY (MH2) Rg, SOURCE RESISTANCE (OHMS)

22




ldeal for FM IF and discriminator in
radio and TV applications, very popular
for the ham radio operator and experi-

menters.

MAXIMUM RATINGS

Case 71A

Characteristic Symbol Rating Unit
Power Supply Voltage to Pins 10 and 5 Vee +10 Vdc
Power Dissipation Pp 600 mwW
Derate above 25°C 4.6 mW/°C
Input Signal Voltage Vin 13 Volts
Operating Temperature TaA ~65to + 125 C
Storage Temperature Tstg ~65 to +150 °c
ELECTRICAL CHARACTERISTICS
Characteristic Symbol Min Typ Max Unit
Power Supply Drain Icc 12 — 27 mA
Voltage Gain Ay 60 - dB
Recovered Audio Voaf mV
f deviation = 25 kHz 135 -
f deviation = 7.5 kHz 45 -
Total Harmonic Distortion THD — - 2 %
fnput Limiting Voltage Vi(lim) - 300 800 uv
Amplitude-Modulation Rejection AMR — 50 - dB
Discriminator Output Resistance Rod — 60 — ohms
FIGURE 1

DC POWER SUPPLY CURRENT DRAIN

FM Signal

Generator
Rg =500 ’

oVce = +10 vde

10 5 6 7
oVee  olce ? 0o
113 4
—4
10k S
1% I3 r & 4L
9 9
! 9
>
500 %2!( 500 “Hk 500 Tk 1.4k
80~ ’
AA
1k
O—————&—AN—— 35k
3 1k
20~ MN—4
40
FIGURE 2
VOLTAGE GAIN
Signal o Ve = +10 vde Procedure:
Gen A. Setinput; V;=100uVrms at 4 5MHz
Rg =508 T B. Record V,,

C. Calculate Gain
Ay =201l0gyg Vo

Vi

RF VTVM
Boonton

Vo 910

or equiv.

FIGURE 3
TEST CIRCUIT FOR Vgl(af), THD, V;(lim) & AMR

RCA WV - 76A

AC VTVM

or Equiv.

Distortion
Analyzer

hp 331A
or Equiv.

A
BiSl

AM Signal
Generator
Rg =502

)

L

‘ Discriminator
Transformer

—

TEST PROCEDURES

A.

Recovered Audio Frequency Voltage: Set Ve = 7.5 Vdec. Place
switch S1 in position A. Set input f; = 4.5 MHz; V; = 100
mVrms; modulating frm =400 Hz; and deviation fg = +7.5 kHz.
Record Vg(af).

. Total Harmonic Distortion: Set same as paragraph A except fq =

+ 25 kHz. Record percent THD.

. Input Limiting Voltage (knee): Set same as paragraph A. Record

Vo. Decrease V; until Vg decreases 3 db. Record V;{lim).

. AM Rejection: Set Vgc = 7.5 Vdc. Place Sq in position A. Set

input Vi = 10 mV and f; = 4.5 MHz; modulating f; = 400 Hz
and deviation fgq = 325 kHz. Record V (FM). Place switch g1 in
position B. Set f; = 4.5 MHz; V; = 10 mV; f; = 400 Hz; and
modulation = 50%. Record Vo (AM). Calculate AM Rejection =

20 log10w .Record AMR.
Vo (AM)
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HEP 592 — STEREO PREAMPLIFIER

Each Preamplifier Features:

® [ow Input Noise Voltage -0.5uV typical

® |arge Output Voltage Swing — 4.5V rms min
® High Open-Loop Voltage Gain = 8,000 min

® Channel Separation = 60 dB min at 10 kHz

® Short-Circuit-Proof Design

MAXIMUM RATINGS (T4 =25°C)

Characteristic Symbol Rating Unit

Power Supply Voltage Vee +8 Vdc
VEE 8 Vde

Input Signal Vin 12 Volts
Output Short-Circuit Duration Is Continuous -

Power Dissipation . Pp 400 mV\L

Derate above Tp =25 C 3.3 mwW/ C

Operating Temperature Range TA 0to+75 OC
Storage Temperature Range Ts\g -65 to +125 c’C

4
COMPENSATION Vee
BREX]
400
INPUT 1 OUTPUT 1
%15 kK b
33k 5.5k 2k
Veg 1 | weutip
33k 55k 2ki ouTPUT2 v
0 15k .7 EE T e
S 9 100
INPUT 24, K INPUT2
’ |
400
38
8.7k 3
COMPENSATION & Ve

TYPICAL PREAMPLIFIER APPLICATIONS

FIGURE 1
MAGNETIC PHONO PLAYBACK
PREAMPLIFIER/R IAA EQUALIZED

1000pf
1.04F/3.0V @ $i500
INPUT @t 3
5)——0 QUTPUT
0,
®
O, — *V¢e
[ v
750k 51k EE
820k$ $1.0k ‘ 6.8pF | 15pF
Losur/zov =
+20 .
8 énu \H‘
S= N
23 o b -
Y M
Z2Z-10
<3 N
> D
-20
10 100 1.0k 10k 0k
f, FREQUENCY (H2)
TYPICAL PERFORMANCE CHARACTERISTICS
Voltage Gain 34 dB (50) @ 1.0k Hz

Input Overload Point 30mVrms @ 1.0 k Hz

Output Voltage Swing 1.5 Vrms @ 1.0 k Hz @ 0.1% THD

Output Noise Level Better Than 70dB Below 10 mV Phono
Input (Input Shorted)

OUTPUT COMP 2

FIGURE 2
BROADBAND AUDIO AMPLIFIER

1000pF
1.0 uF/3.0V ® sis0a
INPUT @€ 3
5)——o0 OUTPUT
@
®
® —
—o Vg
100k$ $1.0k 100k
4 —
25uF/3.0V 33pF
=
Voltage Gain: 40dB (100) @ 1.0kHz reference
a3 Output Voltage Swing 1.7 Vrms
2

§ = +5.0
=z
=g 0
EN {
S<-s50l 1
35 0 100 1.0k 10k 100k
<2 f, FREQUENCY (Hz)

SUGGESTED POWER SUPPLY CIRCUIT

V- A —0 +V g + 6.3Vde
0K R0IF
. 2= HEP 103
o —~ G ge V63
< L =
= X FoauF 02
R
v.o —0-Vgg ~63Vde

FIGURE 3
NAB TAPE HEAD EQUALIZATION

g

z - f

2 |

o I

: i

§ 3 N |

s % 3%in/s

= [ LN

R | e !

= Thi

5 RN

3 H T T

E JE | 11 ” |
30 50 100 300 500 1000

3000 10,000
5000 20,000

f, FREQUENCY (Hz)
1000 pF

1.0uF/3.0V 0 1500
TAPE HEAD IN @

HEP592 5 oUTPUT
8 [ +Vge

1 —O—-VCC

820k

1.0k
2 15uF/3.0V

C = 1500pF for 3%in/s
C =910pF for 7%in/s

Voltage Gain: 35dB @ 1.0kHz
Output Voltage Swing: 2.5 Vrms
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HEP 592 — STEREO PREAMPLIFIER (Continued)

FIGURE 4 FIGURE 5
POWER DISSIPATION vs. SUPPLY VOLTAGE OUTPUT LINEARITY
200 50
z I 1
% 100 - e 40 Veg =13y — L
= 8 2 Ay = 100
z < e ToY S f=1.0kHz |
= Egut QUIESCENT = 0 V—] 2230 Ry = 100k Qm
£ EE |
g« 22 i
=] fe20
& 2 L |
z 20 = I
o o
& 2 10 — —
s L_—
10 =
20 3.0 5.0 6.0 10 8.0 o = -
P [ I
V* and V™, POWER SUPPLY VOLTAGE (Vic) Voup, OUTPUT VOLTAGE (Vrms)
FIGURE 6
OUTPUT NOISE VOLTAGE vs. SOURCE RESISTANCE
1000pF S 100
E
i
(&}
=
1.0 4F/3.0V =
INPUT @ g 0 B
] —
2 |a -0 =
5 10 zzes!
2
5
o
100k$ $1.0k 100k 5
Lasurizov 33(;‘ 2o
> 100 1.0k 10k 100k
) = Voltage Gain: 40dB (100) @ 1.0kHz reference

Output Voltage Swing 1.7 Vrms Rg, SOURCE RESISTANCE (OHMS)

ELECTRICAL CHARACTERISTICS

Each Preamplifier o
(VY =+8Vdc, V™ = _8 Vdc, T =25 C unless otherwise noted)

Characteristic Definitions (linear operations) Characteristic Symbol Min Typ Max Unit
Aygr- 2t
1 VoL g,
&n Open Loop Voltage Gain AvoL 8,000 10,000 12,000 VIV |
Eout
.t L
- Qutput Voltage Swing Vout 4.5 5.5 - V rms
+ (R =10k()
1) = A Input Bias Current 1D - 1.0 10 HA ;
o= . Lot 1
° b 2 |
y6=——- Input Offset Current lio - 0.2 0.4 MA
I =+ (lig=11-12)
Input Offset Voltage Vio - 1.5 10 mV
v,
° VA DC Power Dissipation Pp — - 400 mW
= out (Power Supply = £ 13V, V¢ = 0)
= Channel Separation eout ! - 60 - db
{f =10 kHz) Soutl
;{>—o 2
= |
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HEP 593 — AUDIO POWER AMPLIFIER

RECOMMENDED OPERATING CONDITIONS

In order to avoid local VHF instability, the following set of rules

must be adhered to:

1. An R-C stabilizing network (0.1 UF in series with 10 ohms)
/ should be placed directily from pin 9 to ground, as shown in

® Excellent Gain — Temperature Stability Case 71 Figures 1 and 2, using short leads, to eliminate local VHF

instability caused by lead inductance to the load.
2. Excessive lead inductance from The V+ supply to pin 10 can

Typical Amplifier Features:

® Low Total Harmonic Distortion — 0.4%
typical at 1.0 Watt

® [ ow Qutput Impedance — 0.2 ohm

¥ ! Svee cause high frequency instability. To prevent this, the V+

10k 2.1k J 1% by-pass capacitor should be connected with short leads from

n s the V+ pin to ground. If this capacitor is remotely located a

v series R-C network (0.1 UF and 10 ohms) should be used

mrutl——(_q 4.2k 8.2 ouTPUT directly from pin 10 to ground as shown in Figures 1 and 2.

2 10k 9 3. Lead lengths from the external components to pins 7, 9, and

. o 515 Y 3 10 of the package should be as short as possible to insure
orang a}w%ﬁg;‘%" good VHF grounding for these points.

5 585 s Due to the large bandwidth of the amplifier, coupling must be

BIAS REF.o avoided between the output and input leads. This can be assured

8.1k by either (a) use of short leads which are well isolated, (b)

¥ narrow-banding the overall amplifier by placing a capacitor from

20 20 S 7 pin 1 to ground to form a low-pass filter in combination with the

VEE source impedance, or (c) use of a shielded input cable. In

MAXIMUM RATINGS application which require upper band-edge control the input
low-pass filter is recommended.

Characteristic Symbol Rating Unit AL CONNECTIONS
TYPIC
Total Power Supply Voltage (V4] + V-] 18 Vdc
Peak Load Current jout 05 Amp R FIGURE 1 FIGURE 2
SPLIT SUPPLY SINGLE SUPPLY
Audio Output Power Pout 1.8 Watt OPERATION OPERATION
Power Dissipation Pp
+ 39 pF * 39 pF
Ta=25"C 5 600 mw V1L VOLTAGE GAIN (a,)= 10, VA Tie VOLTAGE GAIN (A)e
Derate above 25 C 48 mW/ C fow™ 25 Hz LTAGE GAIN (A )= 10,
Tc=25°C . 18 Watt 0.1uF T 0.1uF T flow =100 Hz
Derate above 25 C 14.4 mwW/ C 100uF
3
Operating Temperature Range Tc -565 to +125 C emo__! Eaut emo__‘ + eout
5
Storage Temperature Range Tstg 55 t0 +150 (o]
1 0 WFI
ELECTRICAL CHARACTERISTICS
RL Gain
Characteristic Definitions Characteristic (ohms) Option* Symbo} Min Typ Max Unit
Output Power 16 — Pout 1.0 1.1 — Watt
+16V Power Dissipation (@ Pg,¢ = 1.0 W) 16 - Pp - 0.9 1.2 Watt
‘“ Voltage Gain 16 10 Ay 8.0 10 12 VIV
e ey 16 18 - 18 Z
e..;(f_’a I ZTw%RL cau 16 36 - 36 _
+ R Input Impedance - 10 Zin 7.0 10 — k.
Output Impedance — 10 Zout_ - 0.2 - Q
Power Bandwidth 16 10 - 270 - kHz
(for egyy <5% THD) 16 18 - 250 -
16 36 - 210 -
Total Harmonic Distortion THD %
(for ej <0.05% THD, f = 20 Hz to 20 kHz)
Pout = 1.0 Watt (sinewave) 16 10 - 0.4 -
Pout = 0.1 Watt (sinewave) 16 10 - 0.5 -
Zero Signal Current Drain = - Ip — 11 15 mAdc
QOutput Noise Voltage 16 10 Vn - 0.3 - mV RMS
+8V
10
apen & 3 e Vouldo Output Quiescent Voltage 16 - Voutlde) - 10 130 mVde
{Split Supply Operation)
7 RL
-8V -
vr Positive Supply Sensitivity “ - S+ - -40 - mv/V
10 (V- constant)
1 9 =
open D-——J\ -o—= Vout Negative Supply Sensitivity - S- - -40 — mV/V
! st= Vout (v*constant)
v v

*To obtain the voltage gain characteristics desired, use the following pin connections: Ay = 10; pins 2 & 4 open, pin 5 to ac gnd.
Ay = 18; pins 2 & 5 open, pin 4 to ac gnd. Ay = 36; pin 2 connected to pin 5, pin 4 to ac gnd.
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MAXIMUM AVAILABLE OUTPUT POWER (SINE WAVE)

TOTAL HARMONIC DISTORTION vs. LOAD RESISTANCE

THD, TOTAL HARMONIC DISTORTION (%)

Ay, VOLTAGE GAIN (V/V)

VOLTAGE GAIN vs. FREQUENCY (R = 16 OHMS)

Ay. VOLTAGE GAIN (dB)

FIGURE 3

= 18 TIT 7
NEIRRIN4PZ /
S 16 A
= 0.5 A PEAK CU RENT»\/ 4 /
S 1 i /1 /|
= g 7 7
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VOLTAGE GAIN vs. TEMPERATURE

U

a0 Ay =36 VIV

R—

30

2

2 Ay = 18V/V

15 ] I
Ay =10V/V

10 v

5

0

I 50 75100 1%

Ta. AMBIENT TEMPERATURE (°C)

FIGURE 9

35
30
N
/|
25 //
N
20 4
15 4/
Ry =16 OHMS ]
Vout =12 Vp-p
! FTTvi=1sv ]
- i (See Figure 2)
B 100 Tk 2k 5k 10k 100k 1

f, FREQUENCY (H2)

FIGURE 4
MAXIMUM DEVICE DISSIPATION (SINE WAVE)
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IC CROSS REFERENCE GUIDE

Type to be See HEP Type to be See HEP Type to be See HEP
Replaced Note Replacement Replaced Note Replacement Replaced Note Replacement

CA3002 590 MC811G 581 SN17811L 1 581
CA3003 590 MC811F 2 581 SW303F 2 553
CA3004 590 MC814G 584 SW303T 553
CA3013 591 MC814F 2 584 SW304F 2 554
CA3014 591 MC817P 1 570 SW304T 554
MC303G 553 MC824P 1 570 SN17810L . ~ 2 556
MC303F 2 553 MC876P 1 572 SW306T 556
MC304G 554 MC881G 1 582 SW308F 2 558
MC304F 2 554 MC882G 1 583 SW308T 558
MC306G 556 MC890P 1 572 SW353F 2 553
MC306F 2 556 MC899P 1 571 SW353T 553
MC308G 558 MC910G 1 580 SW354F 2 554
MC308F 2 5568 MC910F 1,2 580 SW354T 554
MC353G 553 MC911G 1 581 SW356F 2 556
MC353F 2 553 MCO11F 1,2 581 SW356T 556
MC354G 554 MC914G 1 584 SW358F 2 558

" MC354F 2 554 MC914F 2 584 SW358T 558
MC356G 556 MC981G 1 582 U3F991129X 2 581
MC356F 2 556 MC982G 1 583 U3F991421X 2 584
MC358G 558 MC1302G 592 U3F991422X 2 584
MC358F 2 558 MC1302P 2 592 U5B991021X 580
MC710G 580 MC1303P 2,3 592 U5B991029X 580
MC710F 2 580 MC1314G 591 U5B991129X 581
MC711G 581 MC1550G 590 U5B991421X 584
MC711F 2 581 MC1554G 593 U5B991422X 584
MC714G 584 PA713 590 U5B991429X 584
MC714F 2 584 PA7601 590 U5B992329X 4 572
MC717P 3 570 PL990029 4 571 U5B992329X 3 583
MC724P 570 PL991021 1 580 U5F991121X 2 581
MC776P 3 572 PL991029 580 U5D770339X 590
MC781G 582 PL991129 581 U5D990029X 4 571
MC782G 583 PL991429 584 U5D990029X 3 582
MC790P 572 PL992329 4 572 MLO00 4 571
MC799P 571 PL992329 3 583 uL911 3 581
MC810G 580 SN17810L 1 580 ML914 (4) 584 (570)
MC810F 2 580 SN17910L 1 580 L9923 4 572
Note 1: Temperature range is narrower.

Note 2: Case Difference
Note 3: Milliwatt vs Medium power may require slight circuit value variations to optimize performance.
Note 4: Plastic replaces 2 metal units. (Case Difference)
IC MOUNTING SOCKETS
HEP451 (Pkg. of 2) HEP453 HEP454 (Pkg. of 2)

10-Pin IC Socket

14-Pin Dual Inline IC Socket

8-Pin IC Socket

MOTOROLA
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Semiconductors ’

MOTOROLA

Semiconductors
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