














































































































































































































































































































































IJPC646/647 

IlPC647C ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vee = +5 V) 

CHARACTER ISTIC SYMBOL CONDITIONS MIN. TYP. MAX. UNIT 

Power Supply Current Icc 10 = 0, V cc = +5 ±0.2 V 35 rnA 

High Level Output Voltage VOH 
10 SOURCE = 100 IlA 4.75 

V 
10 SOURCE = 100 IlA 3.0 

Output Sink Current 10 SINK Vo =4.5 V 5.0 rnA 

Low Level Output Voltage VOL 
10 SINK = 2 rnA 0.4 

V 
10 SINK = 2 rnA 0.4 

Logic I nput Current II 50 IlA 
Comparactor Delag Time td From Digit to BCD Output 0.1 5 lIs 

Functional Description 

Counters: The IlPC647C has four +10 counters, one 

+4 counter, and one +2 for a counter of 80,000·clock 

pulses. A ripple carry is provided and all counter flip­

flops are synchronous with the negative transition of 

the input clock. The last flip-flop in the divider chain 

(+2 in the block diagram) triggers with the "0" to "1" 

transition of the previous flip-flop. The count sequence 

is shown in the first column of the �c�o�u�n�t�~�i�a�g�r�a�m�.� 

Reset: All counter stages are reset to "0" and the 

INT flip-flop (driving the INT output) is set to "1" on 

the first negative clock transitio!1 after a "0" is applied 

to the Reset input. The internal reset is removed on the 

first negative clock transition after the internal reset 

has occured and a "1" has been applied to the Reset 

input. This timing provides an on-chip reset at least 

one clock cycle wide and a one cycle delay to remove 

reset before counting begins. 

Transfer: Data in the counters is transferred to the 

latches when the Transfer input is at "0". If the 

Transfer input is held low the state of the counters is 

continuously displayed (see count diagram). Data will 

cease to transfer to the latct'les on the first positive 

clock transition after the first negative clock transition 

after a "1" is applied to the Transfer input. This pro­

vides a transfer pulse at least one .half clock cycle wide 

and a half clock cycle delay to remove the transfer 

signal before the counters change state. 

INT: The integrate output is used to set the charge 

time on a dual slope integrator. I NT is "1" from reset 

to the 18,000th clock pulse, then "0" until the next 

reset. The dual slope integrator is the voltage monitor­

ing part of the external circuitry neededefor a DPM. It , 
charges a capacitor at a rate proportional to the meas-

ured voltage while INT is "1", then discharges at a rate 

proportional to a fixed reference as shown in the dual 

slope diagram. When the output of the integrator reaches 

OV a pulse is generated and fed into the Transfer input 

of the chip. As the dual slope diagram indicates, the 

number in the latches is proportional to the measured 

voltage. 

Multiplexing: The modulo 4 multiplex counter is 

triggered by the carry from the second decade counter, 

making the multiplex rate one hundredth the counting 

rate (4 kHz for a 400 kHz clock). The LSD, TSD, SSD 

ahd MSD (least significant, third significant, second 

significant and most significant ejigits) outputs indicate 

by a low level which decade latch is displayed at the 

BCD outputs. 

Overrange Blanking and Sign: The data in the latch 

for the +2 counter is used to detect an out-of-range 

voltage. If this latch is "0" the BCD and 10k outputs 

are forced to all "1 's" and the SGN output is inverted. 

When the data in the overrange latch and the sign bit 

latch are "1" the sigQ bit generates the 9's complement 

of the decade latches and the complement of the 10 k 

latch at the respective outputs. When the overrange bit 

is "1" and the sign bit is "0" true BCD of the decade 

latches and the uncomplemented 10 k latch appear at 

the outputs. 
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IlPC646/647 

Count Diagram 
INTERNAL STATES OUTPUTS WITH TRANSFER LOW 

' ... 
ii ... .. z 

0: " .. ~~ ... w 

a:~ iii ... t::_ BCD 
0:"- iii DECADE c ... DECADE 
~~ 

z -.. z " ~ COUNTERS ..... 
~ OUTPUTS Z .. Ii Qu iO _0: 

0 0 0 • 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

• • • • • • 0 0 9 

BLANKING 
0 0 0 0 " OUTPUT 

ZONE • • 8LANKEO • • • • 0 7 9 9 9 
0 8 0 0 0 

• POSITIVE • • OVERRANGE • • • 0 1 9 9 0 
0 0 0 0 0 0 

• • • • 
COMPLEMENT 

POSITIvE • 
OUTPUT 0 9 9 0 0 0 0 0 

INTERVAL 0 0 0 VALUE 9 9 9 CONTINUOUS 

• • COUNT 

• • • 1 1 9 DISPLAY 0 0 0 
0 0 0 0 0 ZONE 0 0 0 

• • 
• • 

TRUE • • 
OUTPUT 0 0 9. 9 9 NEGATIVE 0 0 0 9 9 

INTERVAL 0 0 0 0 0 VALUE 0 0 0 0 0 

• • • • • • I 0 1 9 9 0 0 9 

f 
0 0 0 O} f 

0 

BLANKING • NEGATIVE • 
ZONE • OVER RANGE 0 

t • J 1- • 
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tLPD7001 
8bit Serial Output AID Converter 

GENERAL DESCRIPTION FEATURES 
• Single chip A/D Converter 

• Resolution: 8 Bit 

• 4 Channel Analog Multiplexer 

The J,!PD7001 is a high performance low power 

8 bit CMOS A/D converter which contains a 4 

channel analog multiplexer and a digital interface circuit 

for serial data I/O. The A/D converter usea a successive 

approximation as a conversion technique. A/D conver­

sion system can be easily designed with the J,!PD7001 

including all circuits for A/D conversion. The J,!PD7001 

can be directly connected to 8 bit or 4 bit microproces­

sors. 

• Auto-Zeroscale and Auto-Fullscale Corrections wiht-

EQUIVALENT CIRCUIT 

AO 

Al 
ANALOG 
SYSTEM A2· 

A3 

Dl SI SCK 

VSS 

SO 

out any external components 

• Serial Data Transmission 

• High Input Impedance: 1,000 Mil 

• Single +5 V Power Supply 

• Low Power Operation 

• Available in 16 Pin Plastic Package 

• Conversion Speed: 140 J,!S Typ. 

. Clo 

Cll 

ORDERING INFORMATION 

jtPD7001C 

16 pin Plastic Molded DIP 

(Dual In-Line Package) 

CONNECTION DIAGRAM (Top View) 

PIN NAMES 

EOC VDD 
ECO End of Conversion 

DL Analog Channel Data Load 
DL VREF SI Serial Data Input 

SI AG SCK Serial Data Clock 

SO' Serial Data Output 
SCK A3 CS Chip Select 

SO A2 CLO,CL1 Successive Approximation Clock 

CS A1 
VSS Digital Ground 

AO.A1.A2.A3 Analog Inputs 

CLo Ao AG Analog Ground 

CL1 VSS 
VBEF Reference Voltage 

VDD +5V 

• Open Drain 
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,uPD7001 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 
PARAMETER JlP07001 UNIT 

Supply Voltage -0.3 to +7 UNIT 

Power Dissipation 200 mW 

Analog Input Voltage -0.3 to VOO +0.3 V 

Reference Input Voltage -0.3 to VOO +0.3 V 

Digital Input Voltage -0.3 to +12 V 

Max. Pull-up Voltage +12 V 

Operating Temperature Range o to +70 °c 

Storage Temperature Range -65 to +125 ° C 

DC CHARACTERISTICS 

Ta = 25 °C±2°C, VOO = +5 V±10 %, VREF = 2.5 V, fCK = 400 kHz 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

Resolution 8 Bit VOO=5 V, VREF=2.25 to 2.75 V 

Linearity Error 0 0.8 %FSR VOO=5 V, VREF=2.25 to 2.75 V 

Full-Scale Error 2 LSB VOO=5 V, VREF=2.25 to 2.75 V 

Full-Scale Error Temp. Coefficient 30 ppm/oC VOO=5 V, VREF=2.25 to 2.75 V 

Zero Error 2 LSB VOO=5 V, VREF=2.55 to 2.75 V 

Zero Error Temp. Coefficient 30 ppm/oC VOO=5 V, VREF=2.25 to 2.75 V 

Total Unadjusted Error 1 T.U.E.l 2 LSB VOO=5 V, VREF=2.25 to 2.75 V 

Total Unadjusted Error 2 T.U.E.2 2 LSB VOO=4.5 to 5.5 V, VREF=2.5 V 
Analog Input Voltage VI 0 VREF V (1 ) 

Analog Input Resistance RI 1000 Mil VI=O to VOO 

Conversion Time tCONV 140 JlS (2) 

Clock Frequency Range fCK 0.01 0.4 0.5 MHz 

Clock Frequency Distribution MCK ±5 ±20 % R=27 kil, C=47 pf, (fCK=O.4 MHz) 

Serial Clock Frequency fSCK 1 MHz (3) 

High Level Voltage VIH 3.6 V 

Low Level Voltage VIL 1.4 V 

Digital Input Leakage Current II 1.0 10 JlA VI=VSS to +10 V 
Low Level Output Voltage VOL 0.4 V IOL =1.7 mA 
Output Leakage Current IL 1.0 10 JlA VO=+10 V 
Power Dissipation Po 5 15 mW 

Notes: (1) All digital outputs are put at a high level when VI>VREF. 

(2) The A/O conversion is started with CS going to a high level and at the final step of the first AID 

conversion the EOC is at a low. 
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The conversion time is: tCONV = 14 x 4 x l/fCK 

(3) For fSCK>500 kHz, the load capacitor (stray capacitances included) and the pull-Up resistor which are 

connected to serial output are required to be not more than 30 pF and 4 kil respectively. 
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,uPD7001 

TYPICAL APPLICATION 

VDD 
(+5 V) 

Aoo---t--I 

ANALOG A1 0--+--1 

DL SI SCK 

SYSTEM A2 MULTI-
PLEXER 

A3 ~----~, 

ANALOG 
G ROUND r-C~+--+--------..l 

VSS -

FUNCTIONAL DESCRIPTION 
The 4 channel analog inputs are selected by the 2-bit 

signal which is applied to a serial input and latched with 

a DL signal. The converted 8-bit digital signals are 

output from an open drain serial output (SO). The 

serial digital signals are synchronized wiht an external 

clock signal applied to a SCK terminal. The internal 

sequence controller controls AID conversion by initiat­

ing a conversion cycle at a rise of the Chip Select (CS). 

At the final step of each AID conversion cycle the 
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4 kU 4 kU 

SO EOC 
rO.1I-'F 

1--1--0-CLO---' 

1--1--0-C L 1 27 kU 

converted data is transmitted to an 9-bit shift register 

and immediately the next conversion cycle is started. 

This results in storage of the newest data in a !lhift 

register. At the final step of the first AID conversion 

cycle, an end of conversion signal (EOC) is output 

indicating that the converted data is stored in a shift 

register. At a low level (active) of the chip select, the 

sequence controller and EOC are reset and the AID 

conversion is stopped. 



ILPD7001 

AC CHARACTERISTICS 

Ta = 25 °C±2 ° C, fCK = 400 kHz, VDD = Hi V; (1) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

EOC Hold Time tHECS 0 IlS EOC to CS 

CS Setup Time tSCSK 12.5 IlS CS to SCK, (1) 

Address Data Setup Time tSIK 150 ns 

Address Data Hold Time tHKI 100 ns 

High Level Serial Clock Pulse Width tWHK 400 ns 

Low Level Serial Clock Pulse Width tWLK 400 ns 

Data Latch Hold Time tHKDL 200 ns SCK to DL 

Data Latch Pulse Width tWHDL 200 ns 

Serial Data Delay Time tDKC 500 ns CL =30 pF SKC to SO, R I... =3K, (2) 

Delay Time to Floating SO tFCSO 250 ns CS to High Impedance SO 

CS Hold Time tHKCS 200 ns 

Notes: (1) At a low level of CS the data is exchanged with external digital circuit and at a high level of CSthellPD7001 

performs AID conversion and does not accept any external digital signal. However, 5 pulses of internal 

clock are needed before digital data output and then the IlPD7001 remains at the previous state of high 

level CS. 

The rating corresponds to the 5 pulses of clock signal. 

tSCSK(MIN) = 5/fCK 

(2) The serial data delay time depends on load capacitances and pull-up resistance. 

TIMING WAVEFORM 

DIGITAL DATA OUTPUT 

(f 

t H ECS I-----l 

~I--------~H~------~ 
tscsKHWHKI· -I· -ltwLK 

ANALOG CHANNEL SELECTION 

tSCSKf--I 

HtHKI 

SI --------,.X 01@ XOo(6)X-----
I- .. ltHKoL 

OL n 
--------------------~ ~-----

HtWHOO 
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,uPD7001 

Notes: CD The address set can be performed simul­

taneously with the digital data outputing. 

<i) Analog Multiplexer Channel Selections: 

Analog Input Address DO D1 

AO L L 

A1 H L 

A2 L H 

A3 H H 

@ Rise and fall time of the above wave­

forms should not be mor than 50 ns. 

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25°C) 

TOTAL UNADJUSTED ERROR TOTAL UNADJUSTED ERROR 

VDO=4.5V VOO=5.5V 

III 4 III 4 C/) 

~ -I 
= 

0 
... 

t: 3 g 3 
w w 

al al 
1;; 1;; 

2 ::J 2 ::J 
:.0 :.0 III III c: c: :::> :::> 
iii ~ ... 

0 ~ I-

0 2 3 4 0 2 3 

VREF-Reference Voltage-V VREF-Reference Voltage-V 

SATURATION VOLTAGE SUPPLY CURRENT 
1.0 

« 2 Ta-O °c E 
I ... 

> 0.8 I 
CD 

"" <D ... 
c: 
~ 

"0 
0.6 > 

::J 
U 

c: 
0 

>-a. 
Co 
::J 

C/) 

I 
0 
0 

.;; 
E 

0.4 ::J ... 
<D 

'1 
-I 

0.2 0 
> 

0 4 5 0 4 5 6 7 

IOL -Output Sink Current-rnA Voo-Supply Voltage-V 
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SELECTION GUIDE 

DEVICE ORIGINAL 

J.LPC141A/C 305 

J.LPC305C 305 

J.LPC78L05 78L05 

J.LPC78L08 78L08 

J.LPC78L12 78L12 

J.LPC78L15 78L15 

J.LPC78M05H 78M05 

J.LPC78M08H 78M08 

J.LPC78M1OH -

J.LPC78M12H 78M12 

J.LPC78M15H 78M15 

J.LPC78M18H 78M18 

J.LPC78M24H 78M24 

J.LPC7805H 7805 

J.LPC7808H 7808 

J.LPC7812H 7S12 

J.LPC7815H 7815 

J.LPC7818H 7818 

J.LPC7824H 7824 

J.LPC7905H 7905 

J.LPC7908H 7908 

J.LPC7812H 7912 

J.LPC7915H 7915 

J.LPC7918H 7918 

J.LPC7924H 7924 

J.LPC1042C -

OPERATING VIN (V) 10 PT 
TEMPERATURE VOUT(V) MAX. MAX. 
RANGE (oC) MIN. MAX. (A) (W) 

-20"·+80/-20-+70 4.5 - 30 8.0 40 0.05 0.5/0.35 

0-+70 4.5-30 8.0 40 0.05 0.35 

* -20"-'+150 "t4 5 7 30 0.1 0.8 

* -20-+150 'tl 8 10.5 30 0.1 0.8 

* -20-+150 *12 14.5 35 0.1 0.8 

* -20"-'+150 'tl15 17.5 35 0.1 0.8 

-20"'+80 * 5 7 35 0.5 20 

-20"'+80 * 8 10.5 35 0.5 20 

-20"-'+80 *10 12.5 35 0.5 20 

-20"-'+80 *12 14.5 35 0.5 20 

-20"-'+80 *15 17.5 35 0.5 20 

-20"'+80 *18 21 35 0.5 20 

-20-+80 *24 27 40 0.5 20 

-20"-'+80 * 5 7 35 1.0 20 

-20"-'+80 * 8 10.5 35 1.0 20 

-20"-'+80 *12 14.5 35 1.0 20 

-20-+80 *15 17.5 35 1.0 20 

-20-+80 *18 21 35 1.0 20 

-20-+80 *24 27 40 1.0 20 

-20-+80 *-5 -7 -35 1.0 20 

-20"-'+80 *-8 -10.5 -35 1.0 20 

-20"-'+80 *-12 -14.5 -35 1.0 20 

-20"-'+80 *-15 -17.5 -35 1.0 20 

-20-+80 *-18 -21 -35 1.0 20 

-20--+80 *-24 -27 -40 1.0 20 

-20"-'+85 Values depend on application circuits 

* Junction temperature 

'tl Output Voltage accuracy ±10% 

* Output Voltage accuracy ±5% 

PACKAGE 

TO-99/ 
8 pin DIP 

8 pin DIP 

TO-220AB 

TO-220AB 

TO-220AB 

TO-220AB 

TO-220AB 

TO-220AB 

TO-220AB 

TO-220AB 

TO-220AB 

TO-220AB 

TO-220AB 

TO-220AB 

TO-220AB 

TO-220AB 

TO-220AB 

TO-220AB 

TO-220AB 

TO-220AB 

16 pin DIP I 
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J..lPC141. /305 
Precision Positive Voltage Regulator 

GENERAL DESCRIPTION FEATURES 
The ~PC141/305 are precision Voltage Regulator for 

a wide range of applications from digital power supplies 

to high stability analog circuitry. 

• Output Voltage adjustable from 4.5 V to 30 V 

• Output Currents in excess of 10 A possible by adding 

external transistors 
Fast response to both load and line transients, small 

standby power dissipation and freedom from oscilla­

tions with varying resistive load and reactive load make 

this type of regulator ideal for general purpose power 

supply systems. 

• Load Regulation better than 0.1 % full load with cur­

rent Limiting 

• 15C Line Regulation guraranteed at 0.03%/V 

• LM305 Direct Replacement 

Two kinds of ICs are available according to re­
liability the~PC141 for industry, the ~PC305 for 
commercial. 

EQUIVALENT CIRCUIT 

-----:,-::-:..."....p-------....... ----t---( 3 UNREGULATED 
~-+~\I\r;,2.8 kQ INPUT 

D. 

2 BOOSTER 
~----{ OUTPUT 

~-"\JMr--+----{ 1 CURRENT LIMIT 

REGULATED 
L-':":=:':'::: __ -{ 8 OUTPUT 

..... ---1>-------{ 7 CONPENSATION 
ISHUT DOWN 

L-+-....::t:~f------+--_---{ 5 REFERENCE 
BYPASS R, 

2.2 kQ 

L-~~-~ __ -+--~-----------\4 GROUND 

CONNECTION DIAGRAM (Top View) 

BOOSTER 2 
OUTPUT 
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REG 
OUTPUT 

4 

GND 
(CASE) 

~PC141A 

6 FEEDBACK 

j.lPC141D 
j.lPC14fC 
~PC305C 

ORDERING INFORMATION 

~PC141A 

; 
8 pin Metal Can Package 

~PC141D 

~ 
8 pin Ceramic DIP 
(Dual In-Line Package) 

~PC 141 C/~PC305C 

~ 
8 pin Plastic Molded DIP 
(Dual In-Line Package) 



",PC1411305 

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 

PARAMETER ~PC141 ~PC305 UNIT 

Input Voltage 40 40 V 

Input Output Voltage Differential 40 40 V 

Peak Output Current 50 50 mA 

* Aor D Package 500 -
Power Dissipation mW 

C Package 350 350 

Aor D Package -20 to +80 - °c Operating Temperature Range 
C Package -20 to +70 o to 70 

A Package -65 to +175 -
Storage Temperature Range D Package -55 to +150 - °c 

C Package -55 to +125 -55 to +125 

* See thermal information in chapter 11. 

ELECTRICAL CHARACTERISTICS 

CHARACTE R ISTI C MIN. TYP. MAX. UNIT CONDITIONS 

Input Voltage Range 8.0 40 V 

Output Voltage Range 4.5 30 V 

Input Output Voltage Differential 3.0 30 V 

Load Regulation 0.02 0.05 % o EO; 10 EO; 12 mA, Rsc = 18 n 

Line Regulation 
0.025 0.06 %/V VIN - VOUT EO; 5 V 
0.015 0.03 %/V V IN - VOUT > 5 V 

Ripple Rejection 0.003 %/V CREF = 10 ~F, f = 120 Hz 

141 AID 0.3 1.0 % -20°C EO; Ta EO; 80°C 

Temperature Stability 141 C 0.3 1.0 % -20°C EO; Ta EO; 70°C 

305C 0.3 1.0 % OOC EO; Ta EO; 70°C 

Feadback Sense Voltage 1.65 1.8 1.90 V 

Standby Current Drain 
0.005 % 10 Hz EO; f EO; 10 kHz,CREF = 0 

0.002 % CREF = 0.1 ~F 
Long Term Stability 0.1 % I 
Standby Current Drain 1.0 2.0 mA VIN=40V 

CREF : Bypass capacitor of Pin 5 

Rsc Output current sense resistor 
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IlPC141 1305 

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C) 
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",PC141/305 

APPLICATIONS 
5 V·15 mA REGULATOR 

R,l3Q 
,-lI."""f------_-.._-o Vo=5V 

R, 

15 V·1 A FOLDBACK CURRENT LIMIT 

R, 1.3Q 2W 

10 V·200 mA REGULATOR 
R, 1.3Q O.5W 

~-_\M .......... ----_o--_-o(') Vo=10V 

R, 

1 A CURRENT REGULATOR 

+c, 
-3.3jlF 

r-----------....... --.,-oQ VIN 

Load 

,t 

NEe cannot assume any responsibility for any circuits shown or represent that they are free from 

patent infringement. 
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J.lPC78LOO SERIES 
Three Terminal Positive Regulators 

GENERAL DESCRIPTION 
The ~PC78LOO series are monolithic three terminal 

positive regulators which employ internally current 

limiting. thermal shut down. make them essentially 

indestructible. They are intended as fixedvoltage reg­

ulators in a wide range of application including local 

on card regulation for elimination of distribution prob­

lems associated with single point regulation. 

EQUIVALENT CIRCUIT 

FEATURES 
• Output current in excess of 100 mA 

• No external component required 

• I nternal thermal overload protection 

• Internal short circuit current limiting 

ORDERING INFORMATION 

~~--------------~--~~~r-~~1INPUT 
~PC78LOO 

R,• RI7 
300 100 

L---~--~--~~~--4------+----~3GND 

CONNECTION DIAGRAM (Top View) 
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NEe 
78LXX 

3 2 1 

If\ 
OUT GND IN 

3 pin SIP 
(Single In-Line Package) 



TYPICAL APPLICATION 

INPUT 
~PC78LOO 

3 

r2 __ ~ __ ~ OUTPUT 

C * 2 

Notes: * Although no output capacitor is needed for 
stability. it does improve transient response. 

** Required if regulator is located an appreciable 
distance from power supply filter. 

ABSOLUTE MAXIMUM RATINGS 

Input Voltage (~PC7BL05/7BLOB) 30 

(JoLPC7BL12/7BL15) 35 

Internal Power Dissipation 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature 

Operating Junction Temperature Range 

BOO 

-20 to +BO 

-55 to +150 

Soldering 10 sec 260 

-20 to 150 

ELECTRICAL CHARACTERISTICS ~PC78L05 

fJPC~LOOSERIES 

(V IN = 10 V, lOUT = 40 rnA, O°C E;;; Tj E;;; 125°C, CIN = 0.33 JoLF, COUT = 0.1 ~F) 

CHARACTE R ISTI C SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

Output Voltage Vo 4.6 5.0 5.4 V Tj = 25°C 

Line Regulation REGIN 
55 200 mV 

Tj = 25°C 
7 VE;;;VIN E;;;20V 

45 150 mV BVE;;;VINE;;;20V 

Load Regulation REGL 
11 60 mV 

Tj = 25°C 
1 mAE;;; lOUT E;;; 100 mA 

5.0 30 mV 1 mAE;;; lOUT E;;;40 mA 

Output Voltage 
4.5 5.5 V 7VE;;;VINE;;;20V,1 mAO;;;; lOUT E;;;40 mA 

Vo 
4.5 5.5 V VIN = 10 V, 1 mAE;;; lOUT E;;; 70 mA 

Quiescent Cur~ent ISlAS 
3.B 6.0 mA Tj = 25u C 

5.5 mA Tj = 125°C 

Quiescent Current Change bolSIAS 
1.5 mA B V E;;; VIN E;;;20 V, lOUT =40 rnA 

0.2 rnA VIN = 10 V, 1 mAE;;; lOUT E;;;40 mA 

Output Noise Voltage NL 30 JoLV Ta = 25°C, 10 Hz E;;; f E;;; 100 kHz 

Ripple Rejection 40 50 dB f= 120Hz,BVE;;;VINE;;;lBV, Tj = 25°C 

Temperature Coefficient 
tNo/boT -0.65 mVfC lOUT = 5 rnA 

of Output Voltage 

Dropout Voltage 1.7 V Tj = 25°C 

Short Circuit Current loshort 150 mA Tj = 25°C 
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",PC78LOO SERIES 

ELECTRICAL CHARACTERISTICS ~PC78L08 
(VIN = 14 V, lOUT = 40 rnA, O°C.s;;; Tj.s;;; 12SoC, CIN = 0.33 ~F, COUT = 0.1 ~F) 

CHARACTE R ISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

Output Voltage Vo 7.36 8.0 8.64 V Tj = 25°C 

REGIN 
80 200 mV 

Tj = 25°C 
10.5 V .s;;; V IN .s;;; 23 V 

Line Regulation 
70 150 mV 11 V.s;;; VIN .s;;; 23 V 

Load Regulation REGL 
15 80 mV 

Tj = 25°C 
1 mA.s;;; IOUT.s;;; 100 mA 

8.0 40 mV 1 mA.s;;; lOUT .s;;;40 mA 

Output Voltage 
7.2 8.8 V 10.5 V.s;;;VIN.s;;;23 V, 1 mA.s;;;loUT~O mA 

Vo 
VIN = 14 V, 1 mA.s;;; lOUT .s;;;70 mA 7.2 8.8 V 

Quiescent Current ISlAS 
3.9 6.0 mA Tj = 25°C 

5.5 mA Tj = 25°C 

Quiescent Current Change LllslAS 
1.5 mA 12 V.s;;; VIN .s;;; 23 V, lOUT = 40 mA 

0.2 mA VIN = 14 V, 1 mA.s;;; lOUT .s;;;40 mA 

Output Noise Voltage NL 60 ~V Ta = 25u C, 10 Hz .s;;; f.s;;; 100 kHz 

Ripple Rejection 38 45 dB f = 120 Hz, 12 V.s;;; VIN.s;;; 22 V, Tj = 25°C 

Temperature Coefficient 
t:No/LlT -0.8 mVtC lOUT = 5 mA 

of Output Voltage 

Dropout Voltage 1.7 V Tj = 25°C 

Short Circuit Current 10 short 150 mA Tj = 25°C 

ELECTRICAL CHARACTERISTICS ~PC78L 12 
(VIN = 19 V, lOUT = 40 rnA, O°C.s;;; Tj .s;;; 12SoC, CIN = 0.33 ~F, COUT = 0.1 ~F) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

Output Voltage Vo 11.1 12 12.9 V Tj = 25°C 

Line Regulation REGIN 
120 250 mY 

Tj = 25°C 
14.5 V.s;;; VIN .s;;;·27 V 

100 200 mV 16 V .s;;; V IN .s;;; 27 V 

Load Regulation ~EGL 
20 100 mV 

Tj = 25°C 
1 mA.s;;; lOUT';;;; 100 mA 

10 50 mV 1 mA.s;;; lOUT ';;;;40 mA 

Output Voltage Vo 
10.8 13.2 V 14.5 V.s;;;VINQ7 V, 1 mA.s;;;loUT~O mA 

10.8 13.2 V VIN = 19 V, 1 mA.s;;; lOUT';;;; 70 mA 

Quiescent Current ISlAS 
4.2 6.5 mA Tj = 25°C 

6.0 mA Tj = 125°C 

Quiescent Current Change LllslAS 
1.5 mA 16 V .s;;; V IN .s;;; 27 V, lOUT = 40 mA 

0.2 mA VIN = 19 V, 1 mA.s;;; lOUT .s;;;40 mA 

Output Noise Voltage NL 80 ~V Ta = 25°C, 10 Hz';;;; f';;;; 100 kHz 

Ripple Rejection 36 42 dB f= 120 Hz, 15 V.s;;;VIN ';;;;25 V, Tj = 25°C 

Temperature Coefficient 
LlVo/LlT -1.0 mVtC IOUT=5mA 

of Output Voltage 

Dropout Voltage 1.7 V Tj = 25°C 

Short Circuit Current 10 short 150 mA Tj = 25°C 
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~PC78LOO SERIES 

ELECTRICAL CHARACTERISTICS tlPC78L 15 
(VIN = 23 V, lOUT = 40 rnA, O°CE>; Tj E>; 125°C, CIN = 0.33 tlF, COUT = 0.1 tlF) 

CHARACTERISTIC SYMBOL MIN. 

Output Voltage Vo 13.8 

Line Regulation REGIN 

Load Regulation REGL 

13.5 
Output Voltage Vo 

13.5 

Quiescent Current IBIAS 

Quiescent Current Change b.IBIAS 

Output Noise Voltage NL 

Ripple Rejection 33 

Temperature Coefficient 
b.Vo/b.T 

of Output Voltage 

Dropout Voltage 

Short Circuit Current 10 short 

TYPICAL CFiARACTERISTICS (Ta = 25°C) 

WORST CASE POWER DISSIPATION vs. 
AMBIENT TEMPERATURE 

1.0 

3: 0.8 
I 
c 
o 
.~ 

c. 0.6 
.~ 

o 
~o~ 
~ 
~ 

0.4 

0.2 

o 

10010 CNv 

'" 

20 40 60 80 

Ta-Ambient Temperature-O C 

100 

TYP. 

15 

130 

110 

25 

12 

4.4 

90 

39 

-1.3 

1.7 

150 

MAX. UNIT TEST CONDITIONS 

16.2 V Tj = 25°C 

300 mV 
Tj = 25°C 

17.5VE>;VINE>;30V 

250 mV 20 V E>; VIN E>; 30 V 

150 mV 
Tj = 25°C 

1 mAE>; lOUT E>; 100 mA 

75 mV 1 mAE>; lOUT E>; 40 mA 

16.5 V 17.5VE>;VIN~OV,1 mAE>;loUT~OmA 

16.5 V VIN=23V,1 mAE>;loUTE>;70mA 

6.5 mA Tj = 25°C 

6.0 mA Tj = 125°C 

1.5 mA 20 VE>;VIN E>;30 V, lOUT = 40 mA 

0.2 mA VIN = 23 V, 1 mA E>; lOUT E>; 40 mA 

tlV Ta = 25°C, 10 Hz E>; f E>; 100 kHz 

dB f=120 Hz, 18.5 VE>;VINE>;28.5 V;Tj = 25° C 

mVtC lOUT = 5 mA 

V Tj = 25°C 

mA Tj = 25°C 

CURREI'\IT LIMITING CHARACTERISTICS 

8 

7 

6 
> 
~ 5 
0> 
jS 

~ 4 ... 
::J 

S 3 
::J 

~ 2 
> 

o 

r---

I'PC78L05 
VIN=10 V 

V 
T.= 125 d'c 

r-J 
T( ,5°C '--

~t 
50 100 150 200 

la-Output Current-mA 
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",PC78LOO SERIES 
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",PC78MOOH SERIES 
Three Terminal Positive Regulators 

GENERAL DESCRIPTION 
The ILPC78MOOH series are monolithic three terminal 

positive regulators which employ internally current 

limiting, thermal shut down, arid safe-area compensa­

tion, make them essentially indestructible. They are 

intended as fixed-voltage regulators in a wide range of 

application including local on card regulation for elimi­

nation of distribution problems associated with single 

point regulation. 

EQUIVALENT CIRCUIT 

'R. RIO 

Qu 

R, 

fi. 
D, 

CONNECTION DIAGRAM (Top View) 
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-Etr V GND 

NEe. 
JAPAN 

7BMXX 

II 

~ 
132 

It\ 
IN GND OUT 

FEATURES 
• Output current in excess of 0.5 A 

• No external component required 

• Internal thermal overload protection 

• Internal short circuit current limiting 

ORDERING INFORMATION 

liN ILPC78MOOH 

RII 
20UT 

~ 
3 pin SIP 
(Single In-Line Package) 



TYPICAL APPLICATION 

IN PUT 1 2 
I'PC78MXXH OUTPUT 

O.'33I'FC ?C, 3 :~ C2 * 

"Ir 

Notes: * Although no output capacitor is needed for stability, 
it does improve transient response. 

* * Requ ired if regu lator is located an appreciable 
distance from power supply filter. 

ABSOLUTE MAXIMUM RATINGS 

Input Voltage (ILPC78M05H/08H/l OH/12H/15H/18H) 35 
(J.LPC78M24H) 40 

Internal Power Dissipation 

Operating Tempuerature Range 

Storage Temperature Range 

Lead Temperature 

Operating Junction Temperature Range 

Operating Junction Temperature Range 

Internally Limited 

-20 to +80 

-55 to +150 

Soldering 10 sec 230 

o to 125 

o to 200 

V 

V 

°c 

°c 

°c 

""PC78MOOH SERIES 

°c (Continuous) 

°c (short term, 30 min. MAX.) 

ELECTRICAL CHARACTERISTICS pPC78M05H (V IN = 10 V, 10 = 350 rnA, O°C E;;; Tj E;;; 125°C) 

CHARACTER ISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

Output Voltage 
4.8 5.0 5.2 Tj = 25°C 

Vo V 
7 VE;;;VIN E;;;20 V, 5 mAE;;; 10E;;;350 mA 4.75 5.25 

Line Regulation 
3 100 Tj = 25°C, 7VE;;;VINE;;;25V, 10=200mA 

REGIN mV 
Tj =25°C,8 VE;;;VIN E;;;25 V, 10=200mA 1 50 

Load Regulation 
20 100 Tj = 25°C, 5 mAE;;; 10E;;; 500 mA 

REGL mV 
Tj = 25°C, 5 mAE;;; 10 E;;; 200 mA 10 50 

Quiescent Current IBIAS 4.5 6.0 mA Tj = 25°C 

Quiescent Current Change b.IBIAS 
0.8 8 V E;;; V IN E;;; 25 V, 10 = 200 mA 

mA 
5 mA E;;; 10 E;;; 350 mA 0.5 

Output Noise Voltage NL 40 ILV Ta = 25°C, 10 Hz E;;; f E;;; 100 kHz 

Ripple Rejection 62 80 dB 
Tj = 25°C, f = 120 Hz, 8 VE;;;VIN E;;;18 V, 

10 = 300 mA 

Dropout Voltage 2.0 V Ta = 25°C 

Short Circuit Current 10 short 250 mA Tj = 25°C, VIN = 35 V 

Peak Output Current 10 peak 1.0 A Tj = 25°C 

Temperature Coefficient 
b.Vo/b.T -1.0 mVfC 10 = 5 mA 

of Output Voltage 
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J.(PC78MOOH SERIES 

ELECTRICAL CHARACTERISTICS IlPC78M08H (VIN = 14 V, 10 = 350 rnA, O°C,';;;; Tj ~ 125°C) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

7.7 8.0 8.3 Tj - 25°C 
Output Voltage Vo V 

10.5 V';;;;VIN';;;;23 V,5 mA';;;;lo';;;;350 mA 7.6 8.4 

6.0 100 Tj-25°C, 10.5 V';;;;VIN';;;;25 V, 10-200mA 
Line Regulation REGIN mV 

Tj=25°C, 11 V ';;;;VIN ';;;;25 V,lo=200 mA 2.0 50 

25 160 Tj - 25°C, 5 mA';;;; 10';;;; 500 mA 
Load Regulation REGL mV 

10 80 Tj = 25°C, 5 mA';;;; 10';;;; 200 mA 

Quiescent Current IBIAS 4.6 6.0 mA Tj = 25°C 

b.IBIAS 
0.8 10.5 V.;;;; VIN .;;;; 25 V, 10 = 200 mA 

Quiescent Current Change mA 
5 mA .;;;; 10';;;; 350 mA 0.5 

Output Noise Voltage NL 52 p.V Ta = 25°C, 10 Hz';;;; f';;;; 100 kHz 

Ripple Rejection 56 80 dB 
Tj = 25°C, f = 120 Hz, 
11.5V';;;;VIN ';;;;21.5 V, 10 = 300 mA 

Dropout Volt~ge 2.0 V Ta = 25°C 

Short Circuit Current 10 short 250 mA Tj = 25°C, VIN = 35 V 

Peak Output Current 10 peak 1.0 A Tj = 25°C 

Temperature Coefficient 
b.Vo/b.T 

of Output Voltage 
-1.0 mVfC 10 = 5 mA 

ELECTRICAL CHARACTERISTICSp.PC78M10H (VIN = 17 V, 10 = 350 rnA, t C.;;;;Tj.;;;; 125°C) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

Output Voltage 
9.6 10 lOA Tj = 25°C 

Vo V 
9.5 10.5 12.5 V';;;;VIN';;;;25 V, 5 mA';;;;lo';;;;350 mA 

Line Regulation REGIN 
7.0 100 

mV 
Tj=25°C, 12.5 V';;;;VIN';;;;28 V, 10=200 mA 

2.0 50 Tj=25°C, 14 V';;;;VIN';;;;28 V, 10=200 mA 

Load Regulation 
25 200 Tj = 25°C, 5 mA';;;;lo';;;;500 mA 

REGL mV 
Tj = 25° C, 5 mA';;;;lo';;;;200 mA 10 100 

Quiescent Current ISlAS 4.5 6.0 mA Tj = 25°C 

Quiescent Current Change b.IBIAS 
0.8 12.5 V';;;;VIN';;;;28 V, 10 = 200 mA 

mA 
5 mA';;;;lo';;;;350 mA 0.5 

Output Noise Voltage NL 70 p.V Ta = 25°C, 10 Hz';;;;f';;;;100 kHz 

Ripple Rjection 55 80 dB 
Tj = 25°C, f = 120 Hz, 

13 V';;;;VIN';;;;23 V, 10 = 300 mA 

Dropout Voltage 2.0 V Ta = 25°C 

Short Circuit Current 10 short 250 mA Tj = 25°C, VIN = 35 V 

Peak Output Current 10 peak 1.0 A Tj = 25°C 

Temperature Coefficient 
b. Vo/b.T -1.0 mY/DC 10= 5 mA 

of Output Voltage 
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",PC78MOOH SERIES 

ELECTRICAL CHARACTERISTICS ~PC78M12H (VIN = 19 V, 10 = 350 rnA, O°C < Tj < 125°C) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

11.5 12.0 12.5 Tj =25°C 
Output Voltage Vo V 

11.4 12.6 14.5 V<VIN<27 V, 5 mA<lo<350 mA 

8.0 100 Tj=25°C, 14.5 V<VIN<30 V, 10=200 mA 
Line Regulation REGIN mV 

Tj=25°C, 16 V<VIN <30 V, 10 = 200 mA 2.0 50 

25 240 Tj = 25°C, 5 mA<lo < 500 mA 
Load Regulation REGL mV 

Tj = 25°C, 5 mA <10 < 200 mA 10 120 

QuJescent Current IBIAS 4.8 6.0 mA Tj = 25°C 

Quiescent Current Change b.IBIAS 
0.8 14.5 V < VIN < 30 V, 10 = 200 mA 

mA 
0.5 5 mA< 10<350 mA 

Output Noise Voltage NL 75 ~V Ta = 25°C, 10 Hz < f < 100 kHz 

Ripple Rejection 55 80 dB 
Tj = 25°C, f = 120 Hz, 

15 V < VIN < 25 V, 10 = 300 mA 
Dropout Voltage 2.0 V Ta = 25°C 

Short Circuit Current 10 short 250 mA Tj = 25°C, VIN = 35 V 

Peak Output Current 10 peak 1.0 A Tj = 25°C 

Temperature Coefficient 
b.Vo/b.T -1.0 mVfC 10 = 5 mA 

of Output Voltage 

ELECTRICAL CHARACTERISTICS ~PC78M15H (VIN = 23 V, 10 = 350 rnA, O°C < Tj < 125°C) 

CHARACTE R ISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

14.4 15 15.6 Tj = 25°C 
Output Voltage Vo V 

17.5 V<VIN<30V, 5mA< 10<350 mA 14.25 15.75 

10 100 
mV 

Tj = 25°C, 17.5<VIN<30V, 10=200 mA 
Line Regulation REGIN 

3.0 50 Tj = 25°C, 2G<VIN<30 V, 10 = 200 mA 

Load Regulation 
25 300 Tj = 25°C, 5 mA < 10 < 500 mA 

REGL 
10 

mV 
Tj = 25°C, 5mA < 10 < 200 mA 150 I 

Quiescent Current IBIAS 4.8 6.0 mA Tj = 25°C 

Quiescent Current Change b.IBIAS 
0.8 17.5 V< VIN <30 V, 10 = 200 mA 

mA 
0.5 5 mA < 10 < 350 mA 

Output Noise Voltage NL 90 ~V Ta = 25°C, 10 Hz < f < 100 kHz 

Ripple Rejection 54 70 dB 
Tj = 25°C, f = 120 Hz, 

18.5 V < VIN < 28.5 V, 10 = 300 rnA 
Dropout Voltage 2.0 V Ta = 25°C 

Short Circuit Current 10 short 250 mA Tj = 25°C, VIN = 35 V 
Peak Output Current 10 peak 1.0 A Tj = 25°C 

Temperature Coefficient 
b.Vo/b.T -1.0 mVfC 10 = 5 mA 

of Output Voltage 
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",PC78MOOH SERIES 

ELECTRICAL CHARACTERISTICS #-,PC78M18H (VIN = 27 V, 10 = 350 rnA, DoC ~ Tj < 125°C) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

17.3 18.0 18.7 Tj = 25°C 
Output Voltage Vo V 

21 V~VIN~33V,5mA~lo~350mA 17.1 18.9 

10 100 Tj,= 25°C, 21 V~VIN~33V, 10=200 mA 
Line Regulation REGIN mV 

4.0 50 Tj = 25°C, 24 V~VIN ~30 V 

Load Regulation REGL 
30 360 Tj = 25°C, 5 mA~ 10 ~500 mA 

mV 
Tj = 25°C, 5 mA ~ 10 ~ 200 mA 10 180 

Quiescent Current IBIAS 4.8 6.0 mA Tj = 25°C 

Quiescent Current Change lllBIAS 
0.8 27 V ~ V IN ~ 38 V 

mA 
0.5 5 mA"';; 10~350 mA 

Output Noise Voltage NL 100 #-,V Ta = 25°C, 10 Hz ~ f ~ 100 kHz 

Ripple Rejection 53 70 dB 
Tj = 25°C, f = 120 Hz, 

22 V ~VIN ~32 V, 10 = 300 mA 

Dropout Voltage 2.0 V Ta = 25°C 

Short Circuit Current 10 short 250 mA Tj = 25°C, VIN = 35 V 

Peak Output Current Ib peak 1.0 A Tj = 25°C 

Temperature Coefficient 

of Output Voltage 
llVo/llT -1.0 mVtC 10 = 5 mA 

ELECTRICAL CHARACTERISTICS #-,PC78M24H (VIN = 33 V, 10 = 350 rnA, DoC ~ Tj ~ 125°C) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

Output Voltage 
23 24 25 Tj = 25°C 

Vo V 
22.8 25.2 27 V"';;VIN~8 V, 5 mA"';;lo"';;350 mA 

Line Regulation REGIN 
10 100 Tj=25°C, 27 V~ IN~8 V, 10 = 200 mA 

mV 
5.0 50 Tj=25°C, 28 V~VIN~8 V, 10 = 200 mA 

Load Regulation REGL 
30 480 Tj = 25°C, 5 mA ~ 10"';; 500 mA 

mV 
Tj = 25°C, 5 mA~ 10~200 mA 10 240 

Quiescent Current IBIAS 5.0 6.0 mA Tj = 25°C 

Quiescent Current Change lllBIAS 
0.8 27 V ~ VIN ~ 38 V, 10 = 200 mA 

mA 
0.5 5 mA~ 10~350 mA 

Output Noise Voltage NL 170 #-,V Ta = 25°C, 10 Hz ~ f ~ 100 kHz 

Repple Rejection 50 70 dB 
Tj = 25°C, f = 120 Hz, 

28 V ~ VIN ~ 38 V, 10 = 300 mA 
Dropout Voltage 2.0 V Ta = 25°C 

Short Circuit Current 10 short 250 mA Tj = 25°C, VIN = 35 V 

Peak Output Current 10 peak 1.0 A Tj = 25°C 

Temperature Coefficient 
llVo/llT -1.2 mVtC 10 = 5 mA, DoC ~ Tj ~ 125°C 

of Output Voltage 
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TYPICAL CHARACTERISTICS (Ta = 25°C) 
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IlPC78MOOH SERIES 

CURRENT LIMITING CHARACTERISTICS 
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JAPC7800H SERIES 
Three Terminal Positive Voltage Regulators 

GENERAL DESCRIPTION 
The ,uPC7800H series are monolithic three terminal 

positive regulators which ~mploy internally current 

limiting, thermal shut down, and safe-area compensa­

tion, ~ake them essentially indestructible. They are 

intended as fixed-voltage regulators in a wide range of 

application including local on card regulation for elimi­

nation of distribution problems associated with single 

point regulation. 

EQUIVALENT CIRCUIT 

0 .. 

FEATURES 
• Output current in excess of 1 A 

• No external component required 

• Internal thermal overload protection 

• Internal short circuit current limiting 

• ~ow output resistance 17 mil 

ORDERING INFORMATION 

liN ,uPC7800H 

RII 
:J-""---+-1---~~-+--o 2 OUT Rs 

3 pin SIP 
(Single I n-Line Package) 

D, R. 

R, 

CONNECTION DIAGRAM (Top View) 
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IAPC7800H SERIES 

TVPICAL APPLICATION 

INPUT 
~PC78XXH 

** 0.33 ~F C, 3 

2 OUTPUT 

C * 2 

Notes: * Although no output capacitor is needed for stabi I ity. 
it does improve transient response. 

** Required if regulator is located an appreciable 
distance from power supply filter. 

ABSOLUTE MAXIMUM RATINGS 

Input Voltage (p.PC7805H/08H/12H/15H/18H) 

(p.PC7824H) 

35 

40 

Internally Limited 

-20 to +80 

-55 to +150 

v 
V 

Internal Power Dissipation 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature Soldering 10 sec 230 

°t 
°c 

°c 

Operating Junction Temperature Range 

Operation Junction Temperature Range 

o to 125 

o to 200 

°c (Continuous) 

°c (short term, 30 min. MAX.) 

ELECTRICAL CHARACTERISTICS p.PC7805H (VIN = 10 V, 10 = 500 mA, O°C ~ Tj ~ 125°C) 

CHARACTER ISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

4.8 5.0 5.2 Tj = 25°C 
Output Voltage Vo V 

7 V~V INQO V, 5 mA~lo~1.0A, Pr~15 W 4.75 5.25 

3 100 Tj = 25° C, 7 V ~ V IN ~ 25 V 
Line Regulation REGIN mV 

Tj = 25°C, 8 V ~ VIN ~ 12 V 1 50 

15 100 Tj = 25°C, 5 mA ~ 10 ~ 1.5 A 
Load Regulation REGL mV 

Tj = 25°C, 250 inA ~ 10 ~ 750 mA 5 50 

Quiescent Current IBIAS 4.2 8.0 mA Tj = 25°C 

Quiescent Current Change DoIBIAS 
1.3 7 V~VIN ~25 V 

0.5 
mA 5 mA ~ 10 ~ 1.0 A 

Output Noise Voltage NL 40 p.V Ta = 25°C, 10 Hz ~ f ~ 100 kHz 

Ripple Rejection 62 78 dB f= 120 HZ,8 V~VIN ~ 18 V 

Dropout Voltage 2.0 V 10 = 1.0 A, Tj = 2~C 

Output Resistance Ro 17 mil f' = 1 kHz 

Short Circuit Current loshort 750 mA Tj = 25°C 

Peak Output Current lopeak 2.2 A Tj = 25°C 

Temperature Coefficient 

of Output Voltage 
DoVo/DoT -1.1 mVtC 10 = 5 mA, O°C ~ Tj ~ 125°C 
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IAPC7800H SERIES 

ELECTRICAL CHARACTERISTICS ~PC7808H (V IN = 14 V, 10 =500 rnA, O°C E;; Tj E;; 125°C) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

7.7 8.0 8.3 Tj = 25°C 

Output Voltage Vo 7.6 8.4 V 10.5 V E;; Y,N E;; 23 V, 

5 mA E;; 10 E;; 1.0 A, PT E;; 15 W 

Line Regulation REG'N 
6.0 160 Tj = 25°C, 10.5 V E;; Y,N ~ 25 V 

mV 
Tj = 25°C, 11 V E;; Y,N E;; 17 V 2.0 80 

12 160 Tj = 25°C, 5 mA E;; 10 E;; 1.5 A 
Load Regulation REGL mV 

4.0 80 Tj = 25°C, 250 mA E;; 10 E;; 750 mA 

Quiescent Current IBIAS 4.3 8.0 mA Tj = 25°C 
.. 

1.0 10.5 V E;; Y,N E;; 25 V 
Quiescent Current Change ~IBIAS mA 

0.5 5 mA E;; 10 E;; 1.0 A 

Output Noise Voltage NL 52 p.V Ta = 25°C, 10 Hz E;; f E;; 100 kHz 

Ripple Rejection 56 72 .dB f = 120 Hz, 11.5 V E;; Y,N E;; 21.5 V 

Dropout Voltage 2.0 V 10 = 1.0 A, Tj = 25°C 

Output Resistance Ro 16 mil f - 1 kHz 

Short Circuit Current loshort 450 mA Tj = 25°C 

Peak Output Curr:ent lopeak 2.2 A Tj = 25u C 

Temperature Coefficient 
~Vo/~T -0.8 mVfC 10 = 5 mA, 0°C0jE;;125°C 

of Output Voltage 

ELECTRICAL CHARACTERISITCS p.PC7812H (VIN = 19 V, 10 = 500 rnA, O°C E;; 'Tj E;; 125°) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

11.5 12.0 12.5 Tj = 25°C 

Output Voltage Vo 11.4 12.6 V 14.5 V E;; VIN E;; 27 V, 

5 mA";; 10 E;; 1.0 A, PT";; 15W 

Line Regulation 
10 240 Tj = 25°C, 14.5 V E;; Y,N ~ 30 V 

REG'N mV 
Tj = 25°C, 16 V E;; Y,N E;; 22 V 3.0 120 

Load Regulation 
12 240 Tj = 25u C, 5 mA E;; 10 E;; 1.5 A 

REGL mV 
Tj = 25°C, 250 mA E;; 10 E;; 750 mA 4.0 140 

Quiescent Current IBIAS 4.3 8.0 mA Tj = 25°C 

Quiescent Current Change ~IBIAS 
1.0 14.5 V E;; Y,N ..;; 30 V 

mA 
0.5 5 mA";; 10";; 1.0 A 

Output Noise Voltage NL 75 p.V Ta = 25°C, 10 Hz";; f";; 100 kHz 

Ripple Rejection 55 71 dB f = 120 Hz, 15 V E;; Y,N E;; 25 V 

Dropout Voltage 2.0 V 10 = 1.0 A, Tj = 25°C 

Outpuj Resistance Ro 18 mil f - 1 kHz 

Short Circuit Current loshort 350 mA Tj = 25°C 

Peak Output Current lopeak 2.2 A Tj = 25°C 

Temperature Coefficient 
~Vo/~T -1.0 mVfC 10 = 5 mA, O°C E;; Tj";; 125°C 

of Output Voltage 
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/JPC7800H SERIES 

ELECTRICAL CHARACTERISTICS }.IPC7815H (V IN =23 V, 10 = 500 rnA, ODC ~ Tj ~ 125°C) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

14.4 15.0 15.6 Tj = 25°C 

Output Voltage Vo 14.25 15.75 V 17.5V~VIN ~30V, 

5 mA ~ 10 ~1.0 A, PT ~ 15 W 

Line Regul1ltion REGIN 
11 300 Tj = 25°C, 17.5~ VIN ~ 30 V 

mV 
3.0 150 Tj = 25°C, 20 V..;; VIN ~ 26 V 

Load Regulation 
12 300 Tj = 25°C, 5 mA ~ 10 ~ 1.5 A 

REGL mV 
Tj = 25°C, 250 mA ~ 10 ~ 750 r:nA 4.0 150 

Quiescent Current IBIAS 4.4 8.0 mA Tj = 25°C 

Quiescent Current Change LlIBIAS 
1.0 17.5 V ~ VIN ~ 30 V 

b.5 
mA 

5 mA ~ 10 ~ 1.0 A 
Output Noise Voltage NL 90 }.IV Ta = 25°C, 10 Hz ~ f ~ 100 kHz 
Ripple Rejection 54 70 dB f =120 Hz, 18.5 V ~ VIN ~ 28.5 V 
Dropout Voltage 2.0 V 10 = 1.0 A, Tj = 25°C 
Output Resistance Ro 19 mn f = 1 kHz 

Short Circuit Current loshort 230 mA Tj = 25°C 

Peak Output Current lopeak 2.1 A Tj = 25°C 

Temperature Coefficient 

of Output Voltage LlVO/LlT -1.0 mVfC 10 = 5 mA, O°C ~ Tj ~ 125°C 

ELECTRICAL CHARACTERISTICS }.IPC7818H (VIN = 27 V, 10 = 500 rnA, O°C ~ Tj ~ 125°C) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

17.3 18.0 18.7 Tj = 25°C 

Output Voltage Vo 17.1 18.9 V 21V~VIN~33V, 

5 mA~ 10 ~ 1.0 A. PT ~ 15 W 

15 360 Tj=25u C,21 V~VIN ~33V 
Line Regulation REGIN mV 

Tj = 25°C, 24 V ~ VIN ~ 30 V 5.0 180 I 
Load Regulation REGL 

12 360 Tj = 25"C, 5 mA ~ 10 ~ 1.5 A 
mV 

Tj = 25°C, 250 mA ~ 10 ~ 750 mA 4.0 180 

Quiescent Current IBIAS 4.5 8.0 mA Tj = 25°C 

LlIBIAS 
1.0 21V~VIN~33V 

Quiescent Current Change mA 
5 mA ~ 10 ~ 1.0 A 0.5 

Output Noise Voltage NL 110 }.IV Ta = 25°C, 10 Hz ~ f~ 100 kHz 

Ripple Rejection 53 69 dB f = 120 Hz, 22 V ~ VIN ~ 32 V 

Dropout Voltage 2.0 V 10 = 1.0 A, Tj = 25u C 

Output Resistance Ro 22 mn f = 1 kHz 

Short Circuit Current 10shQrt 200 mA Tj = 25°C 

Peak Output Current lopeak 2.1 A Tj = 25"C 

Temperature Coefficient 
LlVO/LlT -~.o mVfC 10 = 5 mA, O°C ~ Tj ~ 125°C 

of Output Voltage 
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IlPC7800H SERIES 

ELECTRICAL CHARACTERISTICS ,uPC7824H (VIN = 33 V, 10 = 500 rnA, O°C ~ Tj ~ 125°C) 

CHARACTERISTIC SYMBOL MIN. 

Output Voltage Vo 
23.0 

22.8 

Line Regulation REGIN 

Load Regulation REGL 

Quiescent Current IBIAS 

Quiescent Current Change ~IBIAS 

Output Noise Voltage NL 

Ripple Rejection 50 

Dropout Voltage 

Output Resistance Ro 

Short Circuit Current loshort 

Peak Output Current lopeak 

Temperature Coefficient 
~Vo/~T 

of Output Voltage 

TYPICAL CHARACTERISTICS (Ta = 25°C) 
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MAX. UNIT TEST CONDITIONS 

25.0 

25.2 

480 

240 

480 

240 

8.0 

1.0 

0.5 

Tj = 25°C 
V 

27V ~ V IN ~ 38 V, 5 mA ~ 10 ~ 1.0 A 

Tj = 25v C, 27 V ~ VIN ~ 38 V 
mV 

Tj = 25°C, 30 V~ VIN ~36 V 

Tj = 25°C, 5 mA ~ 10 ~ 1.5 A 
mV 

Tj = 25v C, 250 mA ~ 10 ~ 750 mA 

mA Tj = 25°C 

mA 
27 V~VIN ~38 V 

5 mA ~ 10 ~ 1.0 A 

p.V Ta = 25v C, 10 Hz ~ f ~ 100 kHz 

dB f= 120 HZ,28 V~VIN ~38 V 

V 10 = 1.0 A, Tj = 25°C 

mil f - 1 kHz 

mA Tj = 25°C 

A Tj = 25v C 

mY/DC 10 = 5 mA, O°C ~ Tj ~ 125°C 
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J,tPC7900H SERIES 
Three Terminal Negative Regulators 

GENERAL DESCRIPTION 
The ,uPC7900H series are monolithic three terminal 

negative regulators -which employ internally current 

limiting, thermal shut down, and safe-area compensa­

tion, make them essentially indestructible. They are 

intended as fixed-voltage regulators in a wide range of 

application including local on card regulation for elimi­

nation of distribution problems associated with single 

point regulation. 

EQUIVALENT CIRCUIT 

D. 

a. 

FEATURES 
• Output current in excess of 1 A 

• No external component required 

• I nternal thermal overload protection 

• Internal short circuit current limiting 

ORDERING INFORMATION 

1 GND ,uPC7900H 

3 pin SIP 
(Single In-Line Package) 

R" 
'--_---4-=-_~-+-4-....... ---....... _4_~--_~-~_o 3 Fin 

CONNECTION DIAGRAM (Top View) 
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TYPICAL APPLICATION 

UT 3 2 
SlPC79XXH 

Ic * ** 0.33 SlF: ~Cl 1 2 

INP 
OUTPUT 

,.". 

Notes: * Although no output capacitor is needed for stability. 
it does improve transient response. 

** Required if regulator is located an appreciable 
distance from power supply filter. 

ABSOLUTE MAXIMUM RATINGS 

Input Voltage (pPC7905H/OSH/12H/15H/1SH) 
(J,LPC7924H) 

-35 
-40 

Internal Power Dissipation 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature 

Operating JunctiDn Temperature Range 

Operating Junction Temperature Range 

Internally Limited 

-20 to +SO 

-55 to +150 

Soldering lOs 230 

o to 125 

o to 200 

V 
V 

°c 

°c 

°c 

IlPC7900H SERIES 

°c (Continuous) 

°c (short term, 30 min. MAX.) 

ELECTRICAL CHARACTERISTICS J,LPC7905H (VIN = -10 V, 10 =-500 rnA, O°C ~ Tj ~ 125°) 

CHARACTE R ISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

-4.S -5.0 -5.2 Tj = 25°C 

Output Voltage Vo -4.75 -5.25 V -7 V..;; VIN ..;; - 20 V, 

-5 mA";; 10";; -1.0 A, PT ";; 15 W 

3 100 Tj = 25°C, -7 V..;; VIN ..;; -25 V 
Line Regulation REGIN mV 

Tj = 25° C, -S V ..;; V IN ..;; -12 V 1 50 

70 150 Tj = 25°C,-5 mA";; 10 ";;-1.5 A 
Load Regulation REGL mV 

Tj = 25°C, -250 mA ~ 10";; -750 mA 20 SO 

Quiescent Current IBIAS 1.0 2.0 mA Tj = 25°C 

Quiescent Current Change ~IBIAS 
1.3 -7V";;VIN";;-25V 

mA 
0.5 -5 mA";; 10";; -1.0 A 

Output Noise Voltage NL 100 J,LV Ta = 25°C, 10 Hz";; f";; 100 kHz 

Ripple Rejection 54 62 dB f=120 HZ,-8 V..;;vIN";;-lS V,lo=-500 mA 

Dropout Voltage 1.1 V 10 = -1.0 A, Tj = 25°C 

Peak Output Current lopeak -2.1 A Tj = 25°C 

Temperature Coefficient 
~Vo/~T 

of Output Voltage 
-0.4 mVtC 10 = -5 mA, O°C ..;; Tj '..;; 125°C 
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J.(PC7900H SERIES 

ELECTRICAL CHARACTERISTICS ~PC7908H (VIN = -14 V, 10=-500 rnA,O°C ~ Tj ~ 125°C) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

-7.7 -8.0 -8.3 Tj = 25°C 

Output Voltage Vo -7.6 -8.4 V -10.5 V ~ VIN ~ -23 V, 

-5 mA ~ 10 ~ -1.0 A, PT ~ 15 W 

REGIN 
6.0 160 Tj = 25°C, -10.5 V EO; VIN .e;;; -25 V 

Line Regulation mV 
2.0 80 Tj = 25°C, -11 V EO; V IN EO; -17 V 

80 200 Tj = 25°C, -5 mA EO; 10 EO; -1.5 A 
Load Regulation REGL mV 

30 100 Tj = 25°C,-250 mA"'; 10"'; -750 mA 

Quiescent Current IBIAS 1.0 2.0 mA Tj = 25°C 

Quiescent Current Change ~IBIAS 
1.0 -10.5 V EO; VIN EO; -25 V 

mA 
0.5 -5 mA ~ 10 ~ -1.0 A 

Output Noise Voltage NL 200 ~V Ta = 25°C, 10 Hz EO; f EO; 100 kHz 

Ripple Rejection 54 62 dB 
f = 120 Hz,-11.5 V EO; VINEO; -21.5 V 

10 =-500 mA 

Dropout Voltage 1.1 V 10 = -1.0 A, Tj = 25°C 

Peak Output Current lopeak -2.1 A Tj = 25°C 

Temperature Coefficient 
~Vo/~T 

of Output Voltage 
-0.6 mVfC 10 = -5 mA, O°C EO; Tj EO; 125°C 

ELECTRICAL CHARACTERISTICS ~PC7912H (V IN = -19 V, 10=-500rnA, O°C ~ Tj ".; 125°C) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

-11.5 -12.0 -12.5 Tj = 25°C 

Output Voltage Vo -11.4 -12.6 V -14.5 V".; VIN EO;-27 V, 

-5 mA ~ 10 ~ -1.0 A, PT ~ 15 W 

Line Regulation REGIN 
10 240 Tj = 25°C, -14.5 V".; VIN ~ -30 V 

mV 
Tj = 25°C, -16 V EO; VIN EO;-22 V 3.0 120 

Load Regulation REGL 
85 240 Tj = 25°C, -5 mA ~ 10"'; -1.5 A 

30 
mV 

Tj = 25°C, -250 mAEO;jo~ -750 mA 120 

Quiescent Current IBIAS 1.5 3.0 mA Tj - 25°C 

Quiescent Current Change ~IBIAS 
1.0 -14.5 VEO;VIN "';-30 V 

rnA 
0.5 -5 mA ~ 10"'; -1.0 A 

Output Noise Voltage NL 300 SlV Ta = 25°C, 10 Hz ~f ~ 100 kHz 

Ripple Rejection 54 62 dB 
f = 120 Hz, -15 V ~ V IN EO; -25 V, 

10 = -500 mA 
Dropout Voltage 1.1 V 10 = -1.0 A, Tj = 25°C 
Peak Output Current lopeak -2.1 A Tj = 25°C 

Temperature Coefficient 
~Vo/~T -0.8 mVfC 10 = -5 mA, O°C EO; Tj ~ 125°C 

of Output Voltage 
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J.lPC7900H SERIES 

ELECTRICAL CHARACTERISTICS tLPC7915H (VIN = -23 V, 10 = -500 rnA, O°C ~ Tj ~ 125°C) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

-14.4 -15.0 -15.6 Tj = 25°C 

Output Voltage Vo -14.25 -15.75 V -17.5 V ~ VIN ~ -30 V, 

-5 mA~ lo~ -1.0A, PT ~ 15W 

11 300 Tj = 25°C, -17.5 V ~ VIN ~ -30 V 
Line Regulation REG IN mV 

3.0 150 Tj = 25°C, -20 V ~ VIN ~ -26 V 

90 300 Tj = 25°C, -5 mA ~ 10 ~ -1.5 A 
Load Regulation REGL mV 

Tj = 25°C, -250 mA ~ 10 ~ -750 mA 30 150 

Quiescent Current ISlAS 1.5 3.0 mA Tj = 25°C 

Llls lAS 
1.0 -17.5 V~VIN ~-30 V 

Quiescent Current Change mA 
0.5 -5mA~ lo~-1.0A 

Output Noise Voltage NL 375 tLV Ta = 25°C, 10 Hz ~ f ~ 100 kHz 

Ripple Rejection 54 60 dB 
f = 120 Hz, -18.5 V ~ VIN ~ -28.5 V, 

10 = -500 mA 

Dropout Voltage 1.1 V 10 = -1.0 A, Tj = 25°C 

Peak Output Current lopeak -2.1 A Tj = 25°C 

Temperature Coefficient 

of Output Voltage 
LlVo/LlT -1.0 mVtC 10 = -5 mA, O°C ~ Tj ~ 125°C 

ELECTRICAL CHARACTERISTICS tLPC7918H (VIN =-27 V, 10 = -500 rnA, O°C ~ Tj ~ 125°C) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

-17.3 -18.0 -18.7 Tj = 25°C 

Output Voltage Va -17.1 -18.9 V -21 V~VIN ~-33V, 

-5 mA ~ lo~ -1.0A, PT ~ 15W 

Line Regulation REGIN 
15 360 Tj = 25°C, -21 V ~ VIN ~ -33 V 

5.0 
mV 

Tj = 25°C, -24 V ~ VIN ~ -30 V 180 

Load Regulation REGL 
90 360 Tj = 25°C, -5 mA ~ 10 ~ -1.5 A 

mV 
Tj = 25°C,-250' mA~lo ~ -750 mA 30 180 

I 
Quiescent Current ISlAS 1.5 3.0 mA Tj = 25°C 

Quiescent Current Change Lll slAS 
1.0 -21 V ~ V IN ~ -33 V 

mA 
0.5 -5 mA ~ 10 ~ -1.0 A 

Output Noise Voltage NL 450 p.V Ta = 25°C, 10 Hz ~ f ~ 100 kHz 

Ripple Rejection 54 60 dB 
f= 120 HZ,-22 V~VIN ~-32 V, 

10 = -500 mA 

Dropout Voltage 1.1 V 10 = -1.0 A, Tj = 25°C 

Peak Output Current lopeak -2.1 A Tj = 25°C 

Temperature Coefficient 
LlVo/LlT 

of Output Voltage 
-1.0 mVtC 10 = -5 mA, O°C ~ Tj ~ 125°C 
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IlPC7900H SERIES 

ELECTRICAL CHARACTERISTICS ~PC7924H (VIN = -33 V, 10 = -500 mA, O°C ~ Tj ~ 125°C) 

CHARACTERISTIC SYMBOL MIN. 

-23.0 

Output Voltage Vo -22.8 

Line Regulation REGIN 

Load Regulation REGL 

Quiescent Current ISlAS 

Quiescent Current Change b.lsiAS 

Output Noise Voltage NL 

Ripple Rejection 51 

Dropout Voltage 

Peak Output Current lopeak 

Temperature Coefficient 
b.Vo/b.T 

of Output Voltage 

TYPICAL CHARACTERISTICS (Ta = 25°C) 
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-25.0 Tj = 25°C 

-25.2 V -27V~VIN~-38V, 

-5 mA ~ 10 ~ -1.0 A 

480 
mV 

Tj = 25°C, -27 V ~ VIN ~ -38 V 

240 Tj = 25°C, -30 V ~ VIN ~ -36 V 
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mA 
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dB 
f = 120 Hz, -28 V ~ VIN ~ -38 V, 

10 = -500 mA 
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mVtC 10 = -5 mA, O°C ~ Tj ~ 125°C 
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IAPC1042 
Switching Regulator Control Circuit 

GENERAL DESCRIPTION 
The IlPC1042 is an inverter control unit which 

provides all the control circuitry for PWM type switching 

regulators. The voltage reference, dual error amplifiers, 

oscillator, voltage comparator for pulse width modula­

tion, pulse steering flip-flop, dual alternating output 

switches, and dead time adjustment are all included in 

this device. It can be used for fixed-frequency switching 

regulators such as forward type and push-pull type 

SMPS. 

EQUIVALENT CIRCUIT 

FEATURES 
• Internal Oscillator has symmetrical triangular wave­

form 

• Adjustable dead time (0'" 100%) 

• Includes a Mis-Operation preventing circuit at low 

input voltage 

• No double pulsing of each outputs, CA and Cs 

• .Error Amp. II can operate 0 V input voltage level 

ORDERING INFORMATION 

r------------ ------- --------, 
I +5V 

I 
I I L __________________________ ~ 

CONNECTION DIAGRAM (Top View) 
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Compensation 2 

Compensation 3 

Compensation 1 

VCC 

GND2 

Cs 

CA 

V REF 

Dead-time Adj. CT 

GNDI RT 
-,.,---~ 

,uPC1042C 

~PC1042C 

16 pin Plastic Molded DIP 
(Dual In-Line Package) 



~PC1042 

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 

PARAMETER SYMBOL J,LPC1042C UNIT 

Supply Voltage Vcc 30 V 

Output Voltage VCER 40 V 

Output Current (each output) Ic 100 mA 

Reference Output Current IREF 40 mA 

Total Power Dissipation (Ta = 25°C) PT 800 mW 

Operating Temperature Range Topt -20 to +85 Vc 

Storage Temperature Range Tstg -40 to +125 °c 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL MIN. TYP. MAX. UNIT 

Supply Voltage Vcc 8 12 16 V 

Output Voltage VCER 24 32 V 

Output Current Ic 5 20 40 mA 

Reference"Output Current IREF 0 3 5 mA 

Oscillation Frequency fosc 20 40 100 kHz 

ELECTRICAL CHARACTERISTICS (Vee = 12 V, Ta = 25°C unless otherwise noted) 

BLOCK CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 
c: Output Voltage VREF 4.6 5.0 5.4 V IREF=O ° "R Line Regulation REGIN 13 35 mV 8 V"'-Vcc<::20V , IREF=O Q) 

en 
Q) Load Regulation REGL -2.5 -10 mV 0"'-1 REF"'-20mA 0 c: 
~ Ripple Rejection 60 dB f=120 Hz 
Q) ..... 

J,LVfC _20° C"'-Topt"'-+85° C Q) Temperature Coefficient IJ.VREF/b.T 200 750 ex: 

~ Start-up Voltage Vcc(Lto H) 7.5 V 0"'-Vcc"'-12 V 
:i~ g . 
O&t' al Hystersis Voltage VH 0.5 V 0"'-Vcc"'-12 V ...J enen 

Maximum Oscillation Frequency fmax 100 kHz 
c: 

° Initial Accuracy ±5 ±10 % RT, CT constant .... 
0 

_20° C"'-Topt"'-+85° C c% Temperature Stability -6 -10 % 
5 Output Voltage (Hight) VO(H) 4 V +-' 
!!! 
·u Output Voltage (Low) VO(L) 2 V 
'" 0 

Line Frequency Stability ±1 ±2 % 8 V"'-Vcc"'-20 V 
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IlPC1042 

BLOCK CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

Input Offset Voltage VIO(l) ±2 ±10 mV 
c 

VIO(1) Temperature Coefficient llVIO(1)/LH ±4 ±10 p'vrc -20°C~Topt~+85°C 0 

~ Input Bias Current IS1 +1.3 +10 p.A 
~ 

c.i. Large Signal Voltage Gain Av1 72 87 dB 
E Common Mode Input Voltage 1.2 4.0 V « ... 

70 dB e Common Mode Rejection Ratio CMR1 
W 

Small Signal Bandwidth f01 2 MHz AV1=O dS,C1=560 pF, C2=150 pF 

Input Offset Voltage VIO(2) ±3 ±10 mV 
c VIO(2) Temperature Coefficient t:NIO(2)//::;T ±3 ±10 p.vtc -20°C~Topt~+85°C 0 

'fl 
Input Bias Current IS2 -1.5 -10 p.A CD en 

N Large Signal Voltage Gain AV2 72 100 dB 
c.i. 
E Common Mode Input Voltage 0 3 V « ... 

Common Mode Rejection Ratio CMR2 70 dB e 
w Small Signal Bandwidth f02 1.2 MHz AV2"'O dS, C3=220 pF,C4=470 pF 

Maximum Output Current IO(AMP) 1.0 mA 

~ c Input Bias Current IS3 -4.5 p.A 
.- . 0 

Input Voltage (0% duty) VD(O) 1.35 V ; ~'fl 
m c% Input Voltage (100% duty) VD(100) 3.3 V 0 

Collector to Emitter Vflltage VCER 40 V Ic=1 mA 
~ c 

Collector to Emitter Cutoff Current ICER 10 p.A VCE=40 V ~ 0 
0. .-
~ t) 

Collector Saturation Voltage VCE(sat) 0.55 0.7 V Ic=20 mA ~ CD 
Oen 

Rise Time tr 80 ns Ic=20 mA 

Fall Time tf 70 ns V CC = 12 V, R L ::::;: 560 n 
Total Standby Current Icc 12 15 mA Vcc=20 V,IREF=O 
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TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25±2°C) 
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I-LPC1042 

APPLICATION 
+ VGC(Sto16V) 

+ 

GND 

Compa.1 

C,"'C. 
Capacitors For Phase 5k 

Compensation 

5k 

Va Sense 

560 560 

Rt> 
(lOOk) 

-10 Sense 
(-20 to-50mV) 

INTERNAL WAVEFORMS (TIMING CHARTS) 

214 

Oscillator Waveform 

Triangular Oscillation Output 

Comparator 1 Output 

T-Type Flip-Flop Input 
(NAND Gate Output) 

T-Type Flip-Flop Q Output 

T-Type Flip-Flop Q Output 

Comparator II Output 

Output CA 

Output CB 

U 
ON 

lJ 
ON 

fosce=.40kHz 

RT CT 
20k 1000 

Loop Gain 

{ -~ 
AV1(U- 2.5k 

;..~ 
AV2 (L)-:" 100 

C.: Soft Start Capacitor 

: Feed Back Resistor 
for Gain Control Normally 
AV1( U =:; -40dB-

AV2( U =:: -60dB-

R, • R,: Registor for Dead time Control 

u 
u 

Error Amplifier Output Voltage 
(Pin 3 Output Voltage) 

U LJ 
U U 



J.tPC1Q42 

PRECAUTIONS FOR OPERATION 
1. Common Mode I nput Voltage Range of Error Amp. I 

C.M. voltage range of th~ Error Amp. I is from 1.2 V to 4.0 V. 

Input terminals of the Error Amp. I (pin 1 or 2) must be given bias voltage in this range even if the Error Amp. 

I is not in use. (When the bias voltage is not given to them, the oscillator stops.) 

2. Dead-time Adjustment Terminal (pin 7) 

If dead-time adjust terminal is not in use, it must be connected to GND1 (pin 8). 

3. Phase Compensation of Error Amplifiers. 

Error Amp. I and II do not have internal phase compensation. So, when these Amps are used, external capacitors 

(C I - C4 ) are necessary. (Without them, the Amp. will cause high frequency oscillation.) 
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GENERAL DESCRIPTION 
The IlPC617/1555 TIMER is a highly stable controll 

ler, capable of producing accurate time delays or oscila­

tion. Additional terminals are provided for triggering 

or resetting if desired. In the Time Delay Mode Opera­

tion, the time is precisely .controlled by one external 

resistor and capacitor. For a stable operation as an 

oscillator, the free running frequency and the duty cycle 

are both accurately controlled with two external re­

sistors and one capacitor. The circuit may be triggered 

and reset on falling waveforms, and the output structure 

can source or sink up to 200 rnA or drive TTL circuits. 

Two kinds of ICs are available according to reliability, 

the IlPC617 for industry, the IlPC1555 for commercial. 

EQUIVALENT CIRCUIT 

THRESHOLD 6 

CONTROL 0-5 _--+ __ 
VOLTAGE (2/3Vccl 

GND 

TRIGGER o2_--If--« 

CONNECTION DIAGRAM (Top View) 

Trigger Discharge 

Output Threshold 

J.(PC617 / 1555 
Precision Timer 

FEATURES 
• Operates in both astable and monostable modes 

• Output can drive TT L 

• Adjustable duty cycle 

• NE555 Direct Replacement 

ORDERING INFORMATION 

30UT 
"--+-~PUT 

IlPC617C/IlPC1555C 

8 pin Plastic Molded DIP 
(Dual In-Line Package) 

Reset Control Voltage 

~PC617C 
J'PC1555C 
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IAPC617/1555 

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 

PARAMETER #lPC617 #lPC1555 UNIT 

Voltage between V+ and GND 18 18 V 

Power Dissipation* 600 600 mW 

Operating Temperature Range -20 to +70 o to +70 vc 
Storage Temperature Range -55 to +125 -55 to +125 °c 

* See thermal information in chapter 11. 

ELECTRICAL CHARACTERISTICS (Ta=25°C V+=+5V to +15 V) 

CHARACTERISTIC MIN. TYP. MAX. UNITS CONDITIONS 

Supply Voltage 4.5 16 V 

3 6 mA Vcc=5 V. RL=". Vo="L" (Note 1) 
Supply Cu rrent 

10 15 mA Vcc=15V. RL=co. Vo="L" (Note 1) 

Threshold Voltage 2/3 Vcc V 

Threshold Current 0.1 0.25 /loA (Note 2) 

5 V Vcc=15 V 
Trigger Voltage 

1.67 V Vcc=5 V 

Trigger Current 0.5 /loA 

Reset Voltage 0.4 0.7 1.0 V 

Reset Current 0.1 mA 

Control Voltage Level 
9.0 10 11 V Vcc=15 V 

2.6 3.33 4 V Vcc=5 V 

0.1 0.25 V Vcc=15 V. ISINK=10 mA 

0.4 0.75 V Vcc=15 V. ISINK=50 mA 

Output Voltage Drop (Low) 2.0 2.5 V Vcc=15 V. ISINK=100 mA 

2.5 V Vcc=15 V. ISINK=200 mA 

0.1 0.35 V Vcc=5 V. ISINK=5 mA 

12.5 V Vcc=15 V. ISOURCE=200 mA 
Output Voltage Drop (High) 12.75 13.3 V Vcc=15 V. ISOURCE=l00 mA 

2.75 3.3 V Vcc=5 V. ISOURCE=100 mA 
Rise Time Output 100 ns 

Fall Time Output 100 ns 

Timing Error. Astable 

Initial Accuracy 1 %' RA. RB=l k to 100 kil 

Drift with Temperature 50 ppmfC C=O.l/1oF 

Drift with Supply 0.01 %!V 

Note 1 Supply current when output high typically 1 mA less at 5 V. 
Note 2 This will determine the maximum value of R A + RB for 15 V operation. 

The maximum total (R A + RB) is 20 Mil. 

220 



TYPICAL PERFORMANCE CHARACTERISTICS 
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",PC617/1555 . 
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APPLICATIONS 

1. Monostable Operation 

Fig. 1 Monostable Circuit 
VCC=5VN 15V 

RESET -----

4 8 

.---+---<0--12 
TRIGGER I'PC617 

11555 

OUTPUT 

LL 

t 
1l 
c 
~ 
'u co 
0. a 

Fig. 3 Time Delay 

Trigg 

JAPC617/1555 

Fig.2 Monostable Waveforms 

1=01ms/DIV 

er Voltage 2V/DIV 
r-- r--

Output Voltage 
1 

5V/DIV "H" "H" 

"L" "L" I 
c, 2V/DIV i/ L 

Capaci t~r Volta?e -' -' 

l00r-~---r--.---v--.r--' 
t=l.l C, R, 

1.0 

0.1 

0.01 

When the timer is operated as a monostable multivibrator, one external capacitor, C1 , and one external resistor, 

R1 , are used as shown in Figure 1. When the trigger input is reduced below 1/3 Vcc, the timer internal flip-flop is set. 

This releases the short circuit acro~s the external capacitor and the Q output goes HIGH. The voltage across the capaci­

tor voltage reaches 2/3 Vcc, the internal comparator resets the flip-flop and the external capacitor, C1 , is rapidly dis­

charged provided the trigger voltage is returned above 1/3 Vcc. The output is now in LOW state and a new timing c~cle 

may be initiated. The time that the output is in the HIGH state is given by 1.1 R.C. or can be taken directly from 

Fig. 3. Both the charge rate and internal threshold are directly proportional to the Vcc supply voltage. Thus, the 

timer output pulse width is independent of the power supply Voltage. If a LOW is applied to the reset input, the output 

is forced LOW and the external capacitor discharged regardless of the other inputs. 
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,",PC617/1555 

2. Astable Operation 

Fig.4 Astable Circuit 

Vcc=5V"-'15V 

OUTPUT 

Control 
Voltage 

O.Ol"F r 

4 8 

"PC617 7 
11555 

R. 

Fig.6 Free Running Frequency 
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~ 1.0 Pr---f'\r--po.rli-"r---t"~+---j 
" j!l 

.~ 0.1 t--+!"'r-+''r-~.-~_t''r-; 

a 

0.001L..---l_--1-_..u.._L.3.-....J.._ ...... 
0.1 1.0 10 100 1.0k 10k lOOk 

Free Running Frequency-Hz 

Fig.5 Astable Wave Form 
t=0.5ms/DIV 

Output Voltage 
5V/DIV 

(R.=R,=4.8kQ, C.=O.l"F, RL=lkQ) 

When the timer is operated in the astable mode, two external resistors, Rt and R2,and one external capacitor, Ct , 

are used as shown in Fig. 4. With this connection scheme, the external capacitor, C1 , charges and discharges between 

'/3 Vccand 2/3 Vcc. The charge time (output HIGH) is: t = 0.693 (R t + R2) C1 

The discharge time (output LOW) is: t2 = 0.693 R2 C1 . The total period for one cycle of output HIGH and output 

LOW is: T = tl + t2 = 0.693 (R 1 + 2 R2) C1 . The frequency for this period, T is 

f = -'- = ---c--'---,----
T 0.693 (R 1 + R2 ) C1 

The astable free running frequency can also be found from the graph shown in Fig. 6. The duty cycle, time the 

output is LOW divided by the period, is givenby: 
t2 R2 

0=---=----
tt + t2 
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GENERAL DESCRIPTION 
The J..LPC1571 is a versatile low cost dual gain 

control circuit in which either channel may be used as 

a dynamic range compressor or expandor. Each channel 

has a full wave rectifier to detect the average value of 

the signal; a linearized, temperature compensated 

variable gain cell; and an operational amplifier. The 

J..LPC1571 C is well suited for use in telephone sub­

scriber syStems, communication systems and hi-fi audio 

systems. 

EQUIVALENT CIRCUIT 

Block Diagram 1/2 Circuit 

THO Trim 

e.G Cell IN 

R2 20 k ..... --r--..... 

Rect IN R1 10 k ,......_ ...... _-, 

CONNECTION DIAGR.A:M (Top View) 

Rect. Cap 1 

Rect. In 1 

e.G Cell In 1 

GND 

Inv. In 1 

Res. R31 

Output 1 

THO Trim 1 

ILPC1571C 

II 

Rect. Cap 2 

Rect. In 2 

e.G Cell In 2 

VCC 

Inv. In 2 

Res. R3 2 

Output 2 

THO Trim 2 

pPC1571 
Analog Compandor 

FEATURES 
• Complete Compressor and Expandor in 1 Chip. 

• Wide Single Supply Voltage Range; +6 V to +16 V 

• Greater than 70 dB Dynamic Range 

• System Levels Adjustable with External Components 

• Distortion May be Trimed Out. 

• NE571 Direct Replacement 

ORDERRING INFORMATION 

">---0 OUT 

IIPC1571C 

16 pin Plastic Molded DIP 
(Dual In-Line Package) 
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,uPC1571 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

PARAMETER ILPC1571 UNIT 

Supply Voltage 18 V 

Power Dissipation 400 mW 

Output Short Circuit Duration Indefinite S 

Operating Temperature Range o to +70 °c 

Storage Temperature Range -55 to +125 °c 

ELECTRICAL CHARACTERISTICS (Ta = 25 ° C, VCC=8 V, CRECT=22 ILF, f=l kHz) 

CHARACTE R I STI C SYMBOL MIN. TYP. MAX. UNIT CONDITIONS 

Supply Current ICC 2.5 4.0 mA VIN=O 

Reference Voltage VREF 1.7 1.8 1.9 V 

Reference Voltage Drift 6.VREF ±15 ±30 mV o °C~Ta~+70 °c 

Output Current Capability 10 ±10 mA 

Output Slew Rate SR 0.2 Vips 
Resistor Tolerance ±5 20 % 

Resistor Drift +5 +7 % o °C~Ta~+70 °c -4 -6 

Unity Gain Level -1.5 0 +1.5 dBm VIWVOUT 
Transfer Gain Cell Distortion T.H.D. 0.5 2 % 

Charact. Output Noise NL -100 dBm RS=O, 6. f=3 kHz 

Gain Change 1 6.G 1 ±0.1 ±0.2 dB VIW-30 dBm, f=l kHZ"'"'5 kHz 

Gain Change 2 6.G 2 ±0.1 ±0.5 dB o °C~Ta~70 DC, f-1 kHz-5 kHz 

Compres- Output Level 1 VOCl -10.5 -10 -9.8 dB VIW-2OdB 
sor Output Level 2 VOC2 -20.7 -20 -19.6 dB VIW-40 dB 

Output Level 3 VOC3 -31.5 -30 -29.0 dB VIW-60 dB 
Optput Level 4 VOC4 -40 dB VIN=-80 dB 

Expandor Output Level 1 VOEl -20.2 -20 -19.5 dB VIW-l0dB 

Output Level 2 VOE2 -40.4 -40 -39.3 dB VIW-20dB 
Output Level 3 VOE3 -61.0 -60 -58.5 dB VIN=-30 dB 

Output Level 4 VOE4 -80 dB VIW-40 dB 
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BASIC COMPRESSOR 

CIN* R3 
e>--i I--'v.b-+--..... 

VIN 

( R1 R21S )1/2 
GAIN = 2 R3 VIN (avg.) 

IS = 140 1lA 

* external components 

TYPICAL APPLICATION 

Cp* 

VOUT 

BASIC EXPANDOR 

V~N1 R, 

-bN2 

GAIN = (2 R3 VIN (avg.)) 

R1 R2 IS 

IS=140IJ.A 

* external components 

V+=8 V 

+ 
100 Il 

INPUT 4.71l + 

47 k 

2k 

t COMPRESSOR 

I EXPANDOR 

ILPC1571 

VOUT 

I 
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tLPC1571 

TYPICAL CHARACTERISTICS (Ta=26°C) 
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J.(PC3423 
Overvoltage ··Crowbar" Sensing Circuit 

GENERAL DESCRIPTION 
The .uPC3423 is an overvoltage protection circuit 

(OVP) and protect sensitive electronic circuitry from 

overvoltage transients or regulator failures when used in 

conjunction with an external "crowbar" SCR. 

EQUIVALENT CIRCUIT 

FEATURES 
• Threshold voltage can be programmed by external 

resistors. 

• Duration of overvoltage condition before tripping 

can be programmed 

• Output Transistor can drive 100 A class "Crowbar" 

SCR. (10 = 300 mA MAX.) 

• Equivalent to MC3423 

ORDERING INFORMATION 

.uPC3423C 

r---------
I 
I 

--- -- -- --., 

I 
1 
I 
I 

I 
I 

~~-------~~44 

vsensel 2}---'~-+-----l 

1 
I 
1"--""""" 
1 ~------~~ 
I~...-I 

I L ____ _ 

Remote 
Activation 

CONNECTION DIAGRAM (Top View) 

Sense 1 2 

Sense 2 3 

Current 4 
Source 

I'PC3423C 

Output 

7 Ground 

6 Indicator 
Output 

Remote 
5 Activation 

1 Current Source 
I 
I 
1 
I 

8 pin Plastic Molded DIP 
(Dual In-Line Package) 
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",PC3423 

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 

PARAMETER SYMBOL ~PC3423 UNIT 

Differential Power Supply Voltage Vcc - VEE 45 V 

Sense Voltage (1) Vsense 1 6.8 V 

Sense Voltage (2) Vsense2 6.8 V 

Remote Activation I nput Voltage Vact 7.0 V 

Output Current 10 300 mA 

Total Power Dissipation PT(Ta=25°C) 600 mW 

Operating Temperature Range Topt -20 to +85 °c 

Storage Temperature Range Tstg -40 to +125 °c 

RECOMMENDED OPERATING CONDITIONS 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

Supply Voltage Range Vcc - VEE 4.5 36 V 

Output Current 10 0 200 mA 

Indicator Output Current 100nd) 0 10 mA 

ELECTRICAL CHARACTERISTICS (Vee-VEE = 5.0 V, Ta = 25°C) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

Output Voltage Vo Vcc-2.2 Vcc-1.8 V 10=100mA 

Indicator Output Voltage VOL(lnd) 0.2 0.4 lo(lnd) = 8.0 mA 

V sense 1 
Sense Voltage (1 J. (2) 

V sense 2 
2.4 2.6 2.8 V 

Temperature Coefficient of 

Sense Voltage 
TC V sense -0.04 %fC -20°C ~ Ta·~ +80°C 

Remote Activation Input Current IIH 0.1 40 ~A VIH = 2.0 V 

Remote Activation Input Current IlL -250 ~A VIL =0.8 V 

Source Current Isource 300 ~A See Test Circuit 

Output Current Rise Time tr 400 mA/~ 

Propagation Delay 
10 = 100 mA 

too 0.5 ~s 

pin 5 connect to pin 7 

Supply Current 10 5.0 8.0 mA (VEE), other terminals 

open 
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I Test Circuit 
source 

or 

APPLICATIONS 

1. BASIC APPLICATION 

Fuse 

DC Power 

Supply 

5V 

36V 

+Vo Line 

R. 

R, 

-Vo Line 

VCC 1 

r------- -------, 
I I 
I I 
I 

Q 

Crowbar 
SCR 

~ Isource 

Load 

2. APPLICATION WHEN PROGRAMMABLE DURATION OF OVERVOLTAGE CONDITION 
BEFORE TRIP IS NEEDED 

+Vo Line 

Fuse 

DC Power 

Supply 

TIMING CHART 

Line Voltage 

R. 

R, 

-Vo Line 

Voltage Waveform 
of Capacitor C 

IC's Output (pin B) 

Vsense 
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0 1 

Vc/t 

tpd 

D 
_time 

Q Load 

Crowbar 
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Slope of Voltage Waveform 

V I - Isource c t- --c-

Duration T pd 

tpd = C. Vsense 

Isource 

Vsense = 26 V (TYP.l 

",PC3423 

I 
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/JPC3423 

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25~C) 
SUPPLY VOLTAGE VCC-VEE 

VS. AMBIENT TEMPERATURE 
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IJPC209 / 4359 
Dual High Speed Programmable Current Mode Amplifiers 

GENERAL DESCRIPTION 
The ~PC209/4359 consist of two current differencing 

input amplifiers. Design emphasis has been placed on 

obtaining high frequency performance and providing 

user programmable amplifier operating characteristics. 

Two kinds of ICs are available according to r.eliability, 

the ~PC209 for industry, the ~PC4359 for commercial. 

EQUIVALENT CIRCUIT 

1/2 CIRCUIT 

CaMP 0-+--4--9-40-----4 

GNDB 

IIN(_)B 

FEATURES 
• User Programmable Gain Bandwidth Product, Slew 

Rate, Input Bias Current, Output Stage Current 

• High Gain Bardwidth Product 

400 MHz for Av = 10 to 100 

30 MHz for Av = 1 

• High Slew Rate 

60 V/~s for Av = 10 to 100 

30 V/~s for Av = 1 

• Operates from a singe 5 V to 22 V supply 

• LM359 Direct Replacement 

FORMATION 

Io'PC209D 
Io'PC209C 
Io'PC4359C 

14 pin Ceramic DIP 

(Dual In-Line Package) 

~PC209C/~PC4359C 

14 pin Plastic Molded DIP 
(Dual In-Line Package) 
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~PC452 / 3403 
High Performance Quad Operational Amplifier 

GENERAL DESCRIPTION 
The ~PC452/3403 are monolithic Quad Operational 

Amplifiers consisting of four independent high-gain, 

internally frequency-compensated operational amplifiers 

designed to operate from a single power supply or split 

power supplies over a wide rilnge of voltages. The com­

mon mode input range includes the negative supply 

thereby eliminating the necessity for external biasing 

components in many applications. 

Two types of ICs are available according to reliability, 

the ~PC452 for industry, the ~PC3403 for commercial. 

EQUIVALENT CIRCUIT 

1/4CIRCUIT 

+ 

aUT A 

A-INPUT 

A+INPUT 

+ V 

B +INPUT 

B -INPUT 

OUTB 

aUTD 

D -INPUT 

D+INPUT 

C+INPUT 

C-INPUT 

aUTC 

FEATURES 
• Input Common Mode Voltage Range Includes 

Ground or Negative Supply 

• Output Voltage can Swing to Ground or Negative 

Supply 

• Wide Power Supply Range: 

Single Supply of 3.0 to 36 V 

Split Supplies of ±1.5 to 18 V 

• Class AB Output Stage for Minimal Crossover Distor­

tion 

• Short Circuit Protected Outputs 

• MC3403 Direct Replacement 

R, 
2.4kQ 

V­
(GND) 

RMATION 

14 pin Plastic Molded DIP 
(Dual In-Line Package) 

~PC452G/~PC3403G 

14 pin Plastic Molded Flat Package 
(MINI FLAT IC) 

!-,PC452C/I-IPC452G 
!-,PC3403C/!-,PC3403G 
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GENERAL DESCRIPTION 
The /.LPC494C is an inverter control unit which pro­

vides all the control circuitry for PWM type switching 

regulators. 

The voltage reference, dual error amplifiers, oscil­

lator, pulse width modulator, pulse steering flip-flop, 

dual alternating output switches and dead time control 

are all included in this device. 

EaUIVALENT CIRCUIT 

NON· INY. FEED· DEAD· CT RT GND 
INY. INPUT BACK TIME 
INPUT COMTROL 

~PC494C 

El 

JAPC494 
Switching Regulator Control Circuit 

FEATURES 
• Complete PWM power control circuit 

• Adjustable dead-time (0 to 100%) 

• No double pulsing of same output during load tran­

sient condition 

• Dual error amplifiers have wide common mode input 

voltage capability (-0.3 V to Vcc - 2 V) 

• Circuit architecture provides easy synchronization 

• Uncommitted outputs for 250 mA sink or source 

• Equivalent to TL494 

16 pin Plastic Molded DIP 
(Dual In-Line Package) 
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",PC494 

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 

RATING SYMBOL MPC494 UNIT 

Supply Voltage VCC 41 V 

Error Amplifier Input Voltage VICM Vcc-0.3 V 

Output Voltage VCER 41 V 

Output Current IC 250 mA 

Total Power Dissipation PT(Ta=25°CI 1,000 mW 

Operating Temperature Range Topt -20 to +85 °c 

Storage Temperature Range Tstg -65 to +125 °c 

RECOMMENDED OPERATING CONDITIONS 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

Supply Voltage VCC 7 12 40 V 

Output Voltage VCER -0.3 40 V 

Output Current IC 200 mA 

Error Amplifier Sink Current IOAMP -0.3 mA 

Timing Capacitor CT 0.47 10,000 nF 

Timing Resistance RT 1.8 500 kil 

Oscillation Frequency fo&: 1 40 500 kHz 

Operating Temperature Topt -20 +70 °c 

ELECTRICAL CHARACTERISTICS (Vee = 15 V, f = 10 kHz, -:-20 ~ Topt ~ +70°C, unless 
otherwise noted) 

BLOCK CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

c: 
Output Voltage Vref 4.75 5 5.25 V Iref=1 mA, Ta=25°C 

0 7 V~Vcc~Ov ·R Line Reguration REGIN 2 25 ·mV 
J3 Iref=1 mA, Ta = 25°C 
8 Load Reguration REGL 1 15 mV 1 mA~lref~10mA, Ta=25°C c: 
Ql 

Iii Temperature Coefficient TCVref 0.01 0.03 %fC -20°C~Ta~+85°C, lref = 1 mA 'Qj 
a: Short Circuit Output Current Ishort 35 mA Vref=O 

Frequency f 10 kHz CT=0.01 MF, RT=12 kn 
c: Standard Deviation of 7 Vf!QJ c~O V, CT, RT, const. 0 10 % .y Frequency (Note 1) Ta = 25°C 
en 

0° CEO; Ta~700C, CT =0.01 MF 0 Frequency Change with 
2 % ... 

~ Temperature RT=12 kil 
.~ 

Frequency Change with 7 Vf!QJc~O V, CT=O.01 MF 0 
1 % 

Voltage Ta= 25°C, RT= 12 kn 

Input Bias Current -2 -10 MA o ~ VI ~ 5.25 V 
Ql 

Maximum Duty Cycle .§"O c: 45 % VI=O +ts-O (Each Output) ~'C:.y 
o8en Zero duty cycle 

Input Threshold Voltage Vth 0 3 3.3 V 
Maximum duty cycle 
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BLOCK CHARACTI;RISTIC SYMBOL MIN. TYP. MAX. UN.IT TEST CONDlnONS 

Input Offset Voltage V101.2 2 10 mV VOAMP=2.5 V 

c Input Offset Current 1101.2 25 250 nA VOAMP=2.5 V 
0 

Input Bias Current 0.2 1 fJ.A VOAMP=2.5 V '';:::; 
U 
Ql 

Low -0.3 (/) Common Mode ... 
Input Voltage VICM V 7 V";;Vcc~OV 

Ql High Vcc-2 £ 
0. 
E 

Open-loop Voltage Amplification Av 60 74 dB VOAMP=3 V 

« Unity Gain Bandwidth 500 650 kHz ... 
0 Common Mode Rejection Ratio CMR 65 80 dB Vcc=40 V, Ta = 25°C ... ... 
w Output Sink Current 0.3 0.6 mA VOAMP=0.7 V 

Output Source Current -2 mA VOAMP=3.5 V 
c 

Input Threashold Voltage 4 4.5 V Zero Duty Cycle ::?!.g 
~bl I nput Sink Current 0.3 0.6 mA V(pin 3)=0.7 V 

Collector Cutoff Current ICER 2 100 fJ.A VCE=40 V, Vcc=40 V 

Emitter Cutoff Current -100 fJ.A Vcc=Vc=40 V 

VCE(satl 1.1 1.3 V 
IC=200 mA, VE=O, 

Collector Saturation Voltage 
common Emitter 

I E=200 mA, Vc=15 V 
c VCE(ON) 1.5 2.5 V 
0 Emitter follower 
'r; 

common Ql 
(/) Output Voltage 100 200 ns 
i-' Emitter ~ 

Vcc=15 V,Rl:!:;:150n c. tr 
i-' Emitter ~ 

0 Rise Time 100 200 ns 
follower 10=100 mA 

common 
Output Voltage 70 200 ns 

Emitter 
Ta = 25°C tf 

Fall Time 
Emitter 

70 200 
follower 

ns 

Standby Current 
Vcc=15 V 

Ql ICC(SB) 8 12.5 mA -u '" .- all other inputs and outputs open ... > o Ql 
1-0 Bias Current ICC(BI) 10 mA V(pin 4)=2 V, see fig.1 

Note 1: Standard deviation is a measure of the statistical cjistribution about the mean as derived from the formula; 

N 
a= ~ tXn-X)2 

n=1 

N -1 
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Fig. 1 

Test Circuit 
Test Input 

VOLTAGE WAVEFORM 

Voltage at 
C, 

Voltage at 
C3 

Voltage at 
c,. 

Dead-time Control 
Input 

Feed Back 

{ 
12 k2 

VCC=15V 

Rl 

150~ 

VCC 
(4) 

Dead time C. 
(3) E. 
(6) RT C. 

Ez CT 

(+'}EA (-) . 
(+)f· l 
H Sense Ref 
Output 
Control 

GND 

I 
I 
I 

Out 

I :MAXI 
:O%~ 
~ 

2 

0.7 V ----------..... ~ 

Rl 

150Q 
2W 

Output 1 

Output 2 

----- 0 

--- 0 



f..'PC648 
12 Bit High Speed Multiplying Of A Converter 

GENERAL DESCRIPTION 
The.IlPC648 is 12 bit monolithic multiplying D/A 

converter represent a new level of high speed and ac­

curacy. The IlPC648 is the first 12 bit D/A converter 

ever built using standard processing without the re­

quirement of thin film resistors and or active trimming 

of individual devices. 

EQUIVALENT CIRCUIT 

FEATURES 
• All grades 12 bit monotonic over temperature 

• Differential nonlinearity to ±0.025% FS max. 

• Trimless design 

• Fast settling output current: 400 ns Typ. 

• Direct interface to TTL, CMOS, ECl, NMOS 

• Am6012 Direct Replacement 

ORDERING INFORMATION 

v+ VLC MSB 2nd 3rd 4th 5th 6th 7th Bth 9th 10th 11th LSB 

16 17 

COMP V-

Ai\f(Top View) 

MSB BI 

Bz 

B3 

B4 

Bs 

B6 

B7 

B8 

B9 

B IO 

IlPC648D 

-
10 

10 
V-

COMP 

V REF (-) 

V REF (+) 

GND/VLC 

BIZ LSB 

BII 

20 pin Ceramic DIP 
(Dual In-Line Package I 

243 

I 



IlPC648 
ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 

PARAMETER SYMBOL ~PC648 UNIT 

Power Supply Voltage Range V+-V- 36 V 

Logic Input Voltage Range V± -5 - +18 V 

Output Voltage Range Vo -8-+12 V 

Reference Input Voltage Range + V-REF V--V+ V 

Reference input differential 
V+ REF - V-REF ±18 V 

Voltage Range 

Reference I nput Current Range IREF 1.25 mA 

Total Power Dissipation PT 500 mW 

Operating Temperature Range Topt -20-+80 °c 

Storage Temperature Range Tstg -55 - +125 °c 

RECOMMENDED OPERATING CONDITIONS (V± = ±15 V, Ta = 0 - 70°C) 

PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNIT 

Power Supply Voltage 
V+ +4.5 +15 +18 

V 
V- -18 -15 -10.8 

Ambient Temperature Ta 0 +25 +70 °c 

Reference Input Current IREF 0.2 1.0 1.1 mA 

High level Input Voltage VIH VLC = 0 V +2.0 +18 V 

Low Level Input Voltage VIL VLC = 0 V -5.0 +0.8 V 

Output Voltage Voc D.N.L.";;; ±0.025% FSR -5.0 0 +10 V 

ELECTRICAL CHARACTERISICS (V± = ±15 V, IREF = 1.0000 rnA, O°C";;; Ta..;;; 70°C) 

CHARACTER ISTIC SYMBOL CONDITIONS MIN. TYP. MAX. UNIT 

Resolution 12 12 12 Bit 

Monotonicity 12 12 12 Bit 

Differential Nonlinearity D.N.L. ±0.025 %FSR 

Nonlinearity N.L. ±0.05 %FSR 

Full Scale Current IFS 
VREF = 10.000 V. Ta = 25°C 

R14 = R1S = 10.000 kQ 
3.935 3.999 4.063 mA 

Full Scale Tempco I ~IFS I 
IFS· ~T ±40 ppmfC 

Full Scale Symmetry IFS-IFS ±2,0 ~A 

Zero Scale Current Izs 0.10 ~A 

Settling Time Ts 
To ±% LSB. Ta = 25°C 

400 
all bits ON or OFF 

ns 

Propagation Delay 
tpLH 

tpHL 
50 % to 50 % 50 ns 

Output Capacitance Co 35 pF 

Logic Input Current II -5V< VI <+18 V 40 ~A 
Reference Bias Current 18+ -2.0 ~A 

Reference Input Slew Rate It.IREF/b.TI CC = 0 R14 = 800 Q 4.0 8.0 mA/~s 

Supply Voltage Rejection 
ISVR+I V+=+13.5-+16.5 V. V-= -15 V ±0.001 

%FSR/% 
ISVR-I V-=13.5--16.5 V. V+=+15 V ±0.001 

Power Supply Current 
l+j V+= +5 V 8.5 
1-1 V-= -15 V -18.0 mA 
1+2 V+ = +15 V 8.5 
1-2 V-=-15V -18.0 

Power Dissipation PD 1 V+=+5 V. V- = -15 V 312 

PD2 V+ = +15 V. V- = -15 V 
mW 
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JAPC649 
Monolithic Sample and Hold Circuit 

GENERAL DESCRIPTION 
pPC649 is monolithic sample and hold circuit. JFET 

and bipolar transistors are combined on the same chip to 

provide a high input impedance output buffer and high 

speed input buffer. Operating as a unity gain input 

buffer; dc accuracy 0.004 % typical and acquisition 

time is as low as 6 ps to 0.01 %. 

FEATURES 
• Fast acquisition time 

• Gain accuracy 0.004 % typo 

• Input offset Voltage 2 mV typo 

• Direct interface to TtL. CMOS 

• LF398 Direct Replacement 

EaUIVALENT CIRCUIT ORDERING INFORMATION 

INPUT 

LOGIC 
INPUT 

LOGIC 
REFERENCE 

v+ OFFSET 
2 1 
-----O----l 

I 
3 I 

:t1>----j 
L ____ · ..... __ 

~~ .. (Top View) 

OFFSET 

INPUT 

~PC649D 

I 

--o--J 

LOGIC INPUT 

7 LOGIC REFERENCE 

6 HOLD CAPACITOR 

OUT PUT 

pPC649D 

8 pin Ceramic DIP 
(Dual In-Line Package) 
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IlPC649 

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 

PARAMETER ~PC649 . UNIT 

Voltage between V+ and V- 36 V 

Input Voltage Ran'ge (Note 1) ±15 V 

Logic to Logic Reference Differential Voltage -30 to +7.0 V 

Output Short Circuit Duration Indefinite S 

Hold Capacitor Short Circuit Duration 10 S 

Power Dissipation D Package 500 mW 

Operating Temperature Range D Package -20 to +80 °c 
Storage Temperature Range D Package -55 to +150 °c 

Note 1: F-or supply voltages less than ±15 V. the absolute maximum input voltage is equal to the supply voltage. 

RECOMMENDED OPERATING CONDITIONS (V± = ±15 V, Ta = 25°C) 

246 

PARAMETER 

Power Supply Voltage 

Analog Input Voltage 

Sample Mode Logic Input Voltage 

Hold Mode Logic Input Voltage 

Logic Input Voltage Slew Rate 

Hold Capacitor 

TYPICAL CONNECTION 

Analog Input 

Digital Input 

r 5V 

ov~ 

+ 

CONDITION 

VREF = a 
VREF = a 

+ 

Output 

MIN. TYP. MAX. 

±5 ±15 ±16.5 

-11.5 +11.5 

2.7 5.25 

·...,.15 0.5 

0.2 

0.001 0.1 

GUARDING TECHNIQUE (Bottom View) 

UNIT 

V 

V 

V 

V 

V/~ 

~F 



",PC649 

ELECTRICAL CHARACTERISTICS 
(V± = ±15 V, Ta = 25°C, -11.5 V.e;;; VIN <; +11.5 V, CH = 0.01 pF, RL = 10 kn) 

CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS 

Input Offset Voltage 7.0 mV 

Input Bias Current 50 nA 

Input Impedance 1010 n 
Gain Error 0.01 % 

Feed through Attenation Ratio 80 dB f = 1 kHz 

Output Impedance 4.0 n 
Hold Step Voltage 2.5 mV Vout= 0 

Leakage Current Into Hold Capacitor 200 pA V± = ±5 V to ±18 V 

Acquisition Time 4 ps fl Vout -10 V, 0.1 % Error, CH = 1,000 pF 

20 ps fl Vout = 10 V, 0.1 % Error, CH = 0.01 pF 

Hold Capacitor Charging Current 5 mA V IN - Vout = 2 V 
Logic Input Current 10 pA 

Logic Threshold 0.8 2.4 V 

Supply Voltage Rejection Ratio 80 dB 

Supply Current 6.5 mA V-=±15Vto±18V 

I 
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ALPHA-NUMERICAL INDEX 1 

ORDERING INFORMATION 2 

Q.A. PROGRAM 3 

CROSS REFERENCE GUIDE 4 
I 

OPERATIONAL AMPLIFIERS 5 

VOLTAGE COMPARATORS 6 

01 A AID CONVERTERS 7 

VOLTAGE REGULATORS 8 

FUNCTIONAL BLOCKS 9 

ADVANCE PRODUCT 10 
INFORMATION 

PACKAGE INFORMATION 11 
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CASE OUTLINE DIMENSIONS (Unit: mm) 

A Suffix 

8 pin Metal Can Package 

D Suffix 

8 pin Ceramic DIP 
(Dual In-Line Package) 

D Suffix 

14 pin Ceramic DIP 
(Dual In-Line Package) 

D Suffix 

16 pin Ceramic DIP 
(Dual In-Line Package) 

R1 

.'9.40MAX. 

+8 .. 50MAX. 

1--+-..j.j~I~ ~ 
di~ .~ 

t-t=n~~..,: z 

R 0:00 

...I.2-.54~"'1I-0.46 

16 15 1413 12 11 10 9 

~3 
12345678 

~ 
~ 

7.62 

7.62 

I 
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D Suffix 

18 pin Ceramic DIP 
(Dual In-Line Package) 

D Suffix 

20 pin Ceramic DIP 
(Dual In-Line Package) 

C Suffix 

8 pin Plastic Molded DIP 
(Dual In-Line Package) 

C Suffix 

8 pin Plastic Molded DIP 
(Dual In-Line Package) 

. 15"14 13 12 1..:1 ~ ~,U~. JZ~ . A .:n .r;: ALL-:J 
".8 I .:1 

~::r""'~5 678910 1 2 3 4 _ 

r- 25 X 
<t 
::2 

:-1.62 -

~~fT Zt- I ~-
~r-! ~_ ~ "-~.1O 1. 

-II-- 1 5 0.25 -0.05 2.54 0.46±0.10 . 

. . ~4 
~ x ,I 

~~~.~~ Q ~L-___--n_ 

~ , ~ '-0.25 

.... (( 7.62 l. ° 
N -11-0.5 I- 00"'15 2.54 

10.5 MAX._ X. 

~ . '';='Ef!l ~ ~ ~ ~H 1--1: ~ 
, .,; 

1.2 o.t 'i:54 • +0 

This package is used 

Only for the ",PC3423C 

-



C Suffix 

14 pin Plastic Molded DIP 
(Dual In-line Package) 

C Suffix 

16 pin Plastic Molded DIP 
(Dual In-line Package) 

G Suffix 

8 pin Plastic Molded Flat Package 
(MINI FLAT IC) 

G Suffix 

14 pin Plastic Molded Flat Package 
(MINI FLAT IC) 

R 1 

\0 
o 

19.4 MAX. 

>< « 
~ ____ ~I:2 

18 
..,f ~ 
~ ~ ----- ~50 

1 pin +0.2 
5.0 -0.1 

z 
~ 

N +0.01 0"-'1 
0.25 -0.05 

[ ['l ['l ['l ['l ['l ['l I 
1 pin 10.0 ~g:t . 

~ +0.15 
:2 4.4 0.8 -0.1 

EUUfjll mdl[t N3MIN 
lLO.4±0.1 0.15 0.050MIN. 

fDQl ~ 6.0_0.1 
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H Suffix 

3pin SIP ) 
I L One Package (Single n- I . 

3pin SIP ) 
I In Line Package (Sing e -

!Ol~ ----l-t-r-n-:;, 
WiL: ----I--~7tT 

C! 
(Y) 

O.8O±O.10 

m±±pl.7, , ,1.7 LO X 
o « 
~ :2 

o 
oj 

O.55:tOol0 



THERMAL INFORMATION 

The power dissipation capability of semiconductor devices is limited by the maximum allowable junction tempera­

ture, the ambient temperature, and the thermal resistance between the junction and the am~ient environment. 

The temperature difference between the junction and the ambient environment is determined by the following 

equation. 

Tj - if A = PD eJA 

where Tj = junction temperature, °c 

T A = ambient temperature, °c 

PD = power "dissipation, W 

eJA = thermal resistance, junction to ambient, °CM 

The maximum allowable junction temperature is 150°C, however, the maximum junction temperature of plastic 

package IC's should be 125°C because of the storage temperature range limitation. 

The dissipation derating curves that follow assume the ambient environment is still air, and that no heat sink is used. 

1. 8 Pin Metal Can Pack5lge and Cavity DIP 

DISSIPATION'DERATING CURVE 

500 
~ 

T 
§ 400 
';:; 
III 
Q. 
'u; 

5 300 

~ 
~200 
~ o 
I-

100 

o 

" ~5mwrc 
"" 

20 40 60 80 

Ambient Temperature-O C 

The maximum power dissipation value of 500 mW 

has been fixed considering the practical applications of 

op amps and comparators. 
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2. 14 Pin Through 20 Pin Cavity DIP 

DISSIPATION DERATING CURVE 

3: 800 
E 

OP A~PS & Comparators 

"'\1Lwrc 

I c 
o 
·~600 
a. 
"2i 
o 
~ 400 
o 

Q. 

~ 
I- 200 

, 

o 

DIA AID Converters 

20 40 60 80 
Ambient Temperature-°c 

3. 8 Pin Plastic Molded DIP 

DISSIPATION DERATING CURVE 

500 
3: 
E 
~ 400 o 

! 
"U; .. 
• !!l 300 
o 

~ . 

~ 200 
iii 

~ 
100 

" 5mWfC 

" 

o 20 40 60 80 
Ambient Temperature-OC 

4. 8 Pin Plastic Molded DIP 
DISSIPATION DERATING CURVE 

3: 800 

r 
c 
o 
."- 600 
~ 
·iii 
o 
i 400 

~ 
i 
r=. 200 

'" 

. 

~ 7 mW/oC 
"'-

o 20 40 60 80 
Ambient Temperature-°c 
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100 

The maximum power dissipation value has been fixed 

considering the practical applications. 

Op Amps & Comparators 900 mW 

D/A AID converters 500 mW 

(except for ~PC4556C, ~PC4557C, ~PC259C/4560C 

~PC617C/1555C) 

The maximum power dissipation value of 350 mW 

has been fixed considering the practical applications of 

op amps and comparators. 

(For ~PC4556C,~PC4557C,~PC259C/4560C,~PC617CI 

1555C) 

The maximum power dissipation value has been fixed 

considering the maximum junction temperature and the 

practical applications of those IC's. 

~PC4556, ~PC4557, ~PC259C/4560C 700 mW 

~PC617C/1555C 600 mW 



5. 14 Pin Plastic Molded DIP 

DISSIPATION DERATING CURVE 

~ 800 
E 
I 
c: 
o 
.~ 600 
0. 
'iii 
o 
~400 
o c... 

i 
o 
f-200 

o 

~WfC 

"-
" 

20 40 60 80 
Ambient Temperatu re-° C 

6. MINI FLAT Package 

100 

The maximum power dissipation value of 570 mW 

has been fi~ed considering the practical applications of 

op amps and comparators. 

When the MINI FLAT IC's are mounted on a hybrid IC, the heat radiation through the leads is increased. When 

resin coated, the heat radiation through the resin to the environment is further increased. As a result, the thermal 

resistance in the mounted state is much smaller than in element form alone. 

It is suggested that the heat dissipation in actually mounted condition is fully investigated. 

6-A 8 Pin MINI FLAT Package 

DISSIPATION DERATING CURVE 
600 

~ 500 

If 
c: 
.2400 
R 
°i 
0300 

~ 
c... 200 

~ 
100 

o 

One element only 

440mW 

"" 'iT ,'iT 
~~ 
Vo 

"C' 

--
25 50 75 100 125 

Ambient Temperature-O C 

The maximum power dissipation va.lue of 440 mW 

has been fix~ considering the maximum junction tem­

perature and the practical applications of MINI FLAT 

Ie's. 

257 

• 



6-8 14 Pin MINI FLAT Package 

DISSIPATION DERATING CURVE 

600 

500 

~ 

T 400 
c 
o 
~ 

'" .~300 
o 
~ 200 
I--

100 

o 

258 

550mW One element only 

r\. 
1'\ 

,<to$' 

~~o 
j{ 

. 
25 50 75 100 125 

Ambient Temperature-°c 

The maximum power dissipation value of 550 mW 

has been fixed considering the maximum junction tem­

perature and the practical applications of MINI FLAT 

Ie's. 
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