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D\lCffiLJI] 
Solid State 
Division 

Power Hybrid Circuits 

HC2500 

Multi-Purpose, Low-Distortion 
7 -Ampere Operational Amplifier'"' 
Linear Amplifier for Applications in Industrial 
and Commercial Equipment 

Features: • Single or split power supply 
• Bandwidth: 30 kHz at 60 W (30 to 75 V, single, ±15to±37.5, split! 

• High power output: up to 100 W(rms) • Class AS output stage 
• High output current: 7 A (peak) • Direct coupling to load 

H-1697 
• Low IMD and THO • Socket available 

{Approx. 112 Actual Size) 
• Adjustable idling current • Rugged package with heavy leads 
• Stability with resistive or reactive loads • Light weight: 100 grams 

RCA type HC2500· is a complete solid-state hybrid amplifier 
in a compact hermetic package. It employs a quasi-comple
mentary~symmetrv output circuit with hometaxial-base out
put transistors. 

The HC2500 is a low-distortion, 100-watt linear amplifier. The 
output section can be externally biased class AS for low inter· 
modulation and total harmonic distortion. Terminals are 

@ 
*BASE 

PLATE 

available for external frequency compensation, external short
circuit protection, and inverting and non-inverting inputs. 

The HC2500 is recommended for the following applica
tions; servo amplifiers (ac, dc, PWM), deflection amplifiers, 
power operational amplifiers, voltage regulators, driven inver
ters, hi·fi amplifiers, PA systems, and solenoid drivers. 

• Derived from RCA Dev. No. TA8651A. 

+Vs 

2 
*ELECTRICALlY ISOLATED FROM INTERNAL CIRCUITRY. 9'ZCS-2J071RJ 

Fig. l-Schematic diagram of type Hf;2500 operational amplifier. 
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MAXIMUM RATINGS, Absolute-Maximum Values: 

SUPPLY VOLTAGE: 
Between leads 1 and 10 .••..•••••.•.....•......•..••••..••••.••.•••••••.•.•.••.•••••••.•••.•.. 75 V 

OUTPUT CURRENT (Peak) ...••....•.••..•...•..•.••.••••••..•.••••...••.•.•.••..••...•.•.....• 7 A 
TOTAL DISSIPATION: 

Per output device ..•.•.•.••..•..•.••..•....•...•..••...•••••..•...••.•.••.•..•...•...•. See Figs. 4 & 5 
TEMPERATURE RANGE: 

Storage ...••...•...•...•••••....•.•.••..•....•...•..•...•..••..•••.••.••...•...•.••..• -55 to +1250C 
Output junction .....••...••......•••. , ••.•..••.......•..••............................. -55 to +1500C 

LEAD TEMPERATURE (During Soldering): 
At distance 2 l/B in. (3.17 mm) from 
case for lOs max ••.•....••..•••.••.••..••.•••••...•...•..••..•••.•••..•••..••...••..•.•..••.•.. 2350C 

ELECTRICAL CHARACTERISTICS, At Ca.e Temperature (T CJ = 2!t'C and Supply Voltage (VSJ = ±37.5 V 

REFER· TEST CONDITIONS LIMITS 
ENCE OUTPUT LOAD 

CHARACTERISTIC SYMBOL FIG. SPECIAL FREO. POWER 
MIN. TYP. MAX. UNITS 

RESIST. 
NO. NOTES (f)-kHz (POI-W (RLI-n 

Offset Voltage Vollset 3 
Measured 

4 ±250 mV 
Pin 3 to Gnd - - - -

Quiescent Current 10 3 
Idling Cur· 

- - Open - - ±30 mA 
rent < 1 mA 

Output Voltage Swing VOUT Peak dc voltage a 200 4 28 - - V 

Closed· loop Bandwidth IH 3 - 1 4 43 - - kHz 

Total Harmonic 
THO 15 1 60 4 0.3 0.5 

Distortion - % 

Closed· loop Voltage 
ACl 3 1 1 4 31 32 -Gain 

Thermal Resistance R9JC 5 - - - - - 2 °cm 

ELECTRICAL CHARACTERISTICS 
Typical Values (for Design Guidancel At Case Temperature IT ci = 2!t'C and Supply Voltage IVS) = ±37 5 

Open· Loop Voltage 
AOL 8,19 

Idling cur· 
1 25 4 70 dB Gain rent = 50 rnA - -

Input Offset Voltage Via 20 - a Open - ±10 - mV 

I nput Offset Current 110 20 - 0 Open - 7 - IlA 

Input Bias Current liB 20 - 0 Open - 20 - IlA 

Common·Mode Input 
RCM 22 0.005 0 Open - 1 - Mn 

Impedance 

Common·Mode Input· 
VICR 0.5 100 4 - 32 - V Voltage Range 

Common·Mode· 
CMRR 0.005 0 Open 50 dB Rejection Ratio - -

Supply·Voltage Ripple· 
VRR 0.06 0 4 - 30 - dB 

Rejection Ratio 

Intermodulation Idling cur· 
Distortion IMD 14 rent = 50mA - 0.05 4 - 0.06 - % 

ACL = 2 0.5 
Slew Rate SR 18 Cc = 100pF Square - 4 - 4.3 - V/lls 

Wave 

Idling·Current Drift lIli 17 25°C to 100°C - - 4 - 1 - mAtC 
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NON
INVERTING 
INPUT 

BIAS ADJUST 
4 

BIAS ADJUST 

+Vs 

DRIVE I 

-Vs 

Fig. 2 - Block diagram of HC2500 l(J().watt class AS amplifier. 
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AVERAGE POWER DISSIPATION IN EACH 
OUTPUT TRANSISTOR CAN BE CALCULATED 

FROM "TCAy). Po ~.'1" AND EFFICIENCY 

FROJI. II· i ~" WHER~ Po IS THE OUTPUT 

pOWER AND VOM IS THE PEAK VALUE OF THE 
OUTPUT VOLTAGE. 
FOR EFFICIENCY DERATING AT HIGH 
FREQUENCIES, SEE FIG. 10 

7S 100 125 ISO 
CASE TEMPERATURE (Te) - OC 

!2SS-452IRI 

Fig. 4 - Dissipation (average) derating curve for each output 
transistor (for symmetrical waveforms with f >40 Hz). 
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CASE TEMPERATURE (Tc)a2~·C 
(CURVES MUST BE DERATED LINEARLY 
WITH INCREASE IN TEMPERATURE) 

I 6 a 10 6108 100 

08 OR 09 COLLECTOR-lO-EMITTER YOlTAGE-V 
92C$-22!105 

Fig.. 6 - Maximum operati"g area for HC2500. 

,0,.F 
12 V 

INPUT 

Fig. 3 - Typical testcircu;t with split$Upply for measuring ACL, IiI 

" 

I". Voffs.t-'H- THO, and IMO. . 

25 

SEe FIG. "FOR DERATING FOR SYMMETRICAL 
WAVEFORMS WITH 1>"0 HI. 

50 75 100 125 ISO 
CASE TEMPERATURE (1cl- DC 

92CS~21079RI 

Fig. 5 - Dissipation derating curve for each output transistor. 
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92CS-210BO 

Fig. 1 - Output power as a function of supply voltage, with IIBrious 
values of load resistance, for symmBtr;callin~wav8 operation. 
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100 L.OAD RESISTANCE IRL) =4 n 
SUPPLY VOLTAGE 1VSllO±37.5V 

" 
MIO-BAND OUTPUT POWER-25 W 

r BO 
" " "- "b.. '" ~ 60 ..... ~I 
~ ,~OO-- ~ 0 
> ,.", 
:>; 40 

t~~f"~l ~ O~OO~G' 
~ . Ol~~& 

...... 
0 20 

0 1111 I" -';" 
. 103 104 10' 10' 

FREQUENCY (f I-Hz 

92CS-21081Rr 

Fig. 8 - Typical open-loop voltage gain vs. frequency. 

0.7 

POWER SUPPLY: SPLIT IVs): tl7,S V 
CASE TEMPERATURE.ITe) = 250(; 

~ 
:i u .~ 

g 
,.S ,'" '\ ~.e, !1 ., 

\ ~ PEAK LOAD CURRENT CI~(,. ~~ 

I 
, .. 

" 0,3 FOR TEMPERATURE DERATING. THE 

i\ AVERAGE POWER DISSIPATION IN EACH 
OUTPUT TRANSISTOR CAM BE CAL-

0.2 CULATED FROM PT(AV) • Po ~ \ 
0.1 II I -I I 

1. 6 8 10K 6 8 lOOK 
FREQUENCY If) _ Hz 

Fig. 10 - Maximum effjciency vs. frequency for swellll values of 
peak load current. 

dO dO :t90 
LOAD PHASE ANGLE C.j - DEGREES 

92CS-22542 

Fig. 12 - Minimum load impedance V" load phase angle and safe 
area of operation. 
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2. LOAD RESISTANCE (RL).4 A 

0 
SUPPLV VOLTAGE (VS) ·1:37.5 V 

,,~ 
OUTPUT POWER CPO) -25 W 

.. -2 • 

::l .. 
~ -!SO 
0 

r"-. I t -7!S 

~ --
~ -100 I" .. r-,. . s: -125 

-150 

-175 

10' 103 10· ro' 10' 
FREQUENCY (f)-Hz 

92CS-21082RI 

Fig. 9 - Typical open-loop phase shift VS'. frequency. 

OUTPUT IDLING CURRENT (III-mA 
92cS-21083RI 

Fig. 11 - Sias resistor (Rsin Fig. 3 J value VS'. output idling 
current III 

IOu. 

50· -4 

i' cc"!SOO pF 

;0 
2 --- Cc"IOO pF 

I 
(SEE FIG. 31 

~ 
10 • • .. ... • VS·:!:37.5V ;0 

0 RL .4 A .. 2 ... II"50mA , 
~ I 

" 8 
0 • 

• NOTE: LOW-FREQUENCY RESPONSE 

2 
DEPENDENT UPON INPUT NETWORK 
AND AC FEEDBACK COUPLING 

0.1 
CAPACITOR (CFJ 

10 10Z 103 10· 10' 

FREQUENCY (f) - Hz 
92CS-22!504 

Fig. 13 - Output power VI. frequency_ 
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10. POWER-SUPPLY VOLTAGE (VS1·:t37.5 v .. • BIAS CURRENT SET AT 50 rnA 

~ 4 INPUT SIGNAL: AMPLITUDE (fL"60Hz).~ 
AMPLITUDE UH"'? kHzl I 

~ 2 

10. SUPPLY VOLTAGE (Vs).:t37.5 v .. 6 LOAD RESISTANCE I R L 1 • 4 n 
I • IDLING CURRENT SET AT 50 mA 

Q AT Te -2S·C 
:I: z 
!:: 
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•• 1> 0 I 

~ • .. ~ 
0 · <L :;; · <5 ~" z 2 

...... 
0 ..... V / ;:: .. 0.1 

l.i",$01ftA -' .- -il • I,-IOOmA ~ ... t:.,...... 0 · ., 
a: ~~:';~ ... 
I- 2 _~~~~; :':\oo~ ! r' I"l" I 0.01 

z I 0 • ;:: 
a: 8 

~ • 
<5 

~ u z 20 kH 

Z i 0.18 .. • :I: 0.18\ kHz 
-' • I 1! 
0 2 l-

I 0,01 

•• 8 Z • • 8 . •• 8 
0.01 z 0.1 1 Ii 8'0 2 100 

z ••• 2 . •• 2 •• 8 2 • •• 0.01 0.1 I 10 100 
RMS OUTPUT POWER (Po)-W RMS OUTPUT POWER-W 

92CS-ZI08SRI 92CS-ZI086fU 

Fig. 14 - Typical ;ntermoduJat;on distortion vs. fm! output power. Fig. 15 - Typical total harmonic distortion vs. rm& output power. 

.. 
e 
I 

.. 
I 

VS·:t37.5 v 
RL·411 
Ce·SOD pF 
CIRCUIT SHOWN IN FIG. 3 

RMS OUTPUT VOLTAGE (Vo)-V 

Fig. 16 -Input sensitivity . 

~ 
> 
I ... 
~ 

o 

CASE TEMPERATURE (TCI-·C 
92CS-22!107 

92CS-22506 

100 200 300 400 500 600 TOO 800 

COMPENSATION CAPACITANCE (Cc)- pF 
92CS-22!108 

Fig. '8 - Typical slew rate VB. value of compensation CIIpscitor. 
Fig. '7 - Typical idling-current dirlt. Cc (test circuit shown in Fig. 2'). 
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Via - - ~ wi'" Rb1 end Rb2 .hor .... 

Vo 
IIO·-~ 

'Va 
Fig. 19 - Ts.rt circuit for open4oop gain lind phase response. IJb .. 100 Rb2 with Rb1 shorted 9ICS-2Z!lIO 

714 

Fig. 20 - Test circuit for Input offsflt voItstJIIllnd CUf'lYJllt ten. 

'-500Hz 2>n 

o:fl:fl-
"n 

INPUT 

ReM = 9 RS with series resistance (RSI increased 

92eS-l!.2et .. 
from zero until output-voltage (VOl is reduced by 10%. 

Fig. 21 - Circuit used to test slew rate. Fig. 22 - Ten circuit for measuring common-mode Input res/nance. 

TYPICAL APPLICATION CIRCUITS 

Rf 

IOk4 

IILI-lo;1 R~~S 
ct should be chosen to limit L(dIL/dt) during rapid transitions of 
the input waveform without limiting required output performance. 
RS should be chosen as high '81 possible without limiting required 
output performance. 

-See Om Bulletin File 531. 

Fig. 23 - CUrrent-feedback motol'-Control c;n:uir. 

Cf 
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Vo=~e· Rj I 

+15V 
7 

R, 

Total dc-load resistance should be as high as possible 
without limiting required output performance. 

·See Data Bulletin File 531. 

Fig. 24 - Voltagfrfeedback motor-control circuit. 

Peak output current'" 7 A 

Fig. 25 - AC motor control. 

fa::;: 1 

2RC Rn (1+2 ~; ) 
No-load output frequency ,. 8 kHz 
(Measured using values shown.) 

9kO 

R 
3.3kn 

RI IOkn 

Fig. 28 - High-power astable multivibrator. 

ZIN' 18 kn 

AYEFF '" 56 VN 9ZCM-Z2517 

PO(AV) = 200W atTe '" 250 C. RL:::: 4 flo Vs "'"! 34 V 

Fig. 27 - Bridge circuit for loads greater than 100 watts. 
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TYPE IMDIST. 
@50mW 

HC2500 0.06% 

HC2000H 5.8% 

716 

Vs 

Pout 

Idling Current 

(RS= 16an 

THD 

IMD@50mW 

Pin 3 
Voffset To Gnd. 

Efficiency 

RL 

Fig. 28 - Typical circuit connections lor operation of HC2500 with 
single-ended supply, and performance data. 

0.040" R 

EH,,~,"~ 
O.075~ 1--~~E~N~~~:uReED 
MIN. LENGTH 

92cS·21088 

Fig. 29 - Recommended lead-bending specification. 

COMPARISON CHART 

OUTPUT 
OPERATING FREQUENCY 

PROTECTION 
NETWORK 

MODE COMPENSATION 

CAPACITOR ON 

54V 

60W 

50mA 

0.15% 

0.06% 

+ l00mV 

64% 

4 ohms 

COMMUTATING 
DIODES 

NO NO CLASSAB 
SIGNAL TERMINALS 

YES CLASSS 
LC FILTER 

YES 
ON OUTPUT 


