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NEC

GENERAL INFORMATION

Introduction

NEC's Linear Catalog illustrates the extensive line of
components available to designers and manufacturers.
The variety of devices allows greater design alternatives
and the ability to choose parts that truly fit your
product needs. NEC's components are designed to
satisfy industrial, communication, instrumentation, and
consumer applications.

Designed for easy reference, NEC’s Linear Catalog is
divided into the following sections.

General Information - This section includes product
selection guides, cross reference, ordering information,
and handling precautions.

Quality and Reliability - An explanation and detailed
specifications of NEC’s stringent Q&R product testing.

Operational Amplifiers - Popular second-source opera-
tional amplifiers, and state-of-the-art J-FET input
originals, complement a complete line of op-amps.
Most are available in surface mount packaging.

Voltage Comparators - Some of the most popular
comparators are available in either DIP or surface
mount packaging.

A/D-D/A Converters - A full line of D/A converters are
available with 6-, 8-, 10-, and 12- bits; also, 8- and 10-bit
CMOS A/D converters with full microprocessing
capabilities.

Voltage Regulators - All standard 3-terminal regulators
are available in the 7800 and 7900 series, as well as the
uPC305 DIP.

Functional Blocks - A wide variety of special products
are offered including, SMPS controllers, timers, pre-
cision voltage references, and Charge Coupled Devices
(CCD Sensors).

Ordering Information

NEC integrated circuits may be ordered by contacting
either the local NEC sales office, representative, or
authorized distributor.

Numbering System

4PC 1234 C
T _Package
B — Ceramic flatpack
C — Plastic molded DIP
D — Ceramic DIP/CERDIP
G2 — Plastic miniflat

H — TO-220
HA — Plastic SIP
J—T0O-92

Device Number

Product Family
uPC — Bipolar Linear Circuits
uPD — MOS Circuits

Temperature Range

High Reliability
Operating Temperature Industrial Commercial
Ceramic Flatpack 0°C to 70°C
Plastic DIP —40°C to +85°C* —20°C to +70°C
Ceramic DIP —40°C to +85°C* ~20°C to +70°C
Plastic Miniflat —40°C to +85°C* 0°C to +70°C
T0-220 —40°C to +85°C* —20°C to +85°C
Plastic SIP —40°C to +85°C* —20°C to +80°C
T0-92 —40°C to +85°C* —20°C to +85°C

High Reliability
Storage Temperature Industrial Gommercial
Ceramic Flatpack —65°C to +150°C
Plastic DIP —55°C to +125°C ~55°C to +125°C
Ceramic DIP —55°C to +150°C
Plastic Miniflat —55°C to +125°C —55°C to +125°C
T0-220 —55°C to +150°C
Piastic SIP —55°C to +125°C
T0-92 —65°C to +160°C

*Available For Most Linear Devices.
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Selection Guide

Operational Amplifiers

Temperature Range: C Package (plastic molded DIP)  0°C to +70°C
G2 Package (plastic molded SO) 0°C to +70°C
D Package (ceramic cavity DIP)  —20°C to +80°C
*Unless otherwise specified, VI = +15V, Ta =25°C

Vee! ice Vio lio Iy AvoL en? fynity  Slew Rate
NEC No. Package Generic (+/—V) (mA) (mV) (nA) (nA) (dB) (nV/\/Hz) (MHz) (V/us)
Rec. Max. Max. Max. Max. Min. Typ. Typ. Typ.
Single Operational Amplifiers
uPC301A C/8 LM301A 5-16 3 1.5 50 250 88 25 prog prog
uPC318 c/8 LM318 5-16 10 10 200 500 88 15 10 70
uPC356 C/8 LF356 5-16 10 5 0.05 0.2 88 20 5 12
uPC357 c/8 LF357 5-16 10 5 0.05 0.2 88 20 20 50
(Ay=5) (Ay=5)
(GBW at
10 kHz)
uPCT41 c/8 pAT41 1-16 2.8 6 200 500 88 25 0.6 0.5
G2/8
uPCB113 c/8 LF411 5-16 35 2.5 0.05 0.2 88 20 4 15
G2/8
uPCB13? c/8 LF412 5-16 35 2.5 0.05 0.2 88 20 8 25
G2/8
uPC40613 c/8 TLOG1 2-16 0.25 10 0.05 0.1 69 30 1 3
G2/8
uPC40T1 c/8 TLOT1 5-16 2.1 10 0.05 0.2 88 18 3 13
G2/8
uPC4081 C/8 TLO81 5-16 2.8 15 0.1 0.4 88 25 3 13
G2/8
©PC4250 c/8 LM4250 1-16 prog 6 prog prog 96 25 prog prog
G2/8

Notes: 1. Recommended supply voltage range.
2. Input equivalent noise density at 1 kHz (Rg = 100 Q).
3. New product (Preliminary data).
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Operational Amplifiers (cont)

Temperature Range: C Package (plastic molded DIP)  0°C to +70°C
G2 Package (plastic moided SO) 0°C to +70°C
D Package (ceramic cavity DIP)  —20°C to +80°C
*Unless otherwise specified, VX = +15 V, Tp = 25°C

Vee! Icc Vio lio Iy Ay en? funiTy  Slew Rate
NEC No. Package Generic  (+/—V) (mA) (mv) (nA) (nA) (dB) (NV/\/Hz)  (MH2) (V/us)
Rec. Max. Max. Max. Max. Min. Typ. Typ. Typ.
Dual Operational Amplifiers
uPC358 c/8 LM358 3-30 1.2 1.0 50 250 88 32 0.5 0.2
62/8 (Single
Supply)
*Specified at VX =+5V.
uPC812% /8, G2/8 ORIG 5-16 6.8 3.0 0.05 0.2 88 20 4 15
uPC8143 c/8 ORIG 5-16 6.8 3.0 0.05 0.2 88 20 8 25
uPC1458 c/8 MC1458 1-16 5.6 6 200 500 88 25 0.6 0.5
G2/8
uPC40622 c/8 TLO62 2-16 0.50 10 0.05 0.1 69 30 1 3
62/8
uPC4072 c/8 TLO72 5-16 5.0 10 0.05 0.2 88 18 3 13
62/8
uPC4082 c/8 TLO82 5-16 5.6 15 0.1 0.4 88 25 3 13
62/8
uPC4359 C/14 LM339 5-22 22 - - 1500 70 - 15 60
uPC4556 c/8 ORIG 4-16 5.6 6.0 200 500 86 12 20 5.0
62/8 (Ay=10) (Ay=10)
(GBW at
10 kHz)
pPC4557 c/8 ORIG 4-16 5.6 6.0 200 500 86 12 2 1
uPC4558 c/8 RC4558 4-16 5.6 6.0 200 500 86 12 2 1
62/8
pPC4559 c/8 RC4559 4-16 5.6 6.0 200 500 86 12 3 2
uPC4560 c/8 ORIG 4-16 5.6 6.0 200 500 86 17 10 28
62/8 (GBW at
10 kHz)
uPC45703 c/8 ORIG 4-16 8.0 5.0 200 1000 90 45 15 7
62/8 (GBW at
10 kHz)

Notes: 1. Recommended supply voltage range.
2. Input equivalent noise density at 1 kHz (Rg = 100 Q).
3. New product (Preliminary data).
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Operational Amplifiers (cont)

Temperature Range: C Package (plastic molded DIP)  0°C to +70°C
G2 Package (plastic molded SO) 0°C to +70°C

D Package (ceramic cavity DIP)  —20°C to +80°C
*Unless otherwise specified, VX = £15V, Tp = 25°C

V! Icc Vio lio Iy Ayor ey2 funiTy  Slew Rate
NEC No. Package Generic  (+/—V) (mA) (mv) (nA) (nA) (dB)  (nV/\V/Hz)  (MHzZ) (V/us)
Rec. Max. Max. Max. Max. Min. Typ. Typ. Typ.
Quad Operational Amplifiers
uPC324 c/14 LM324 3-30 2.0 7.0 50 250 88 32 0.5 0.25
62/14 (Single
Supply)
*Specified at VE = +5 V.
uPC3403  C/14 MC3403 3-32 7.0 1.0 50 250 88 32 1 0.6
62/14 (Single
Supply)
*Specified at VE = +5 V.
uPC4064 c/14 TLOG64 2-16 1.0 10 0.05 0.1 69 30 1 3
62/14
uPC4074  C/14 TLO74 5-16 10.0 10 0.05 0.2 88 18 3 13
62/14
uPC4084  C/14 TLO84 5-16 10.0 15 0.2 0.4 88 25 3 13
uPC4574 c/14 ORIG +15 12 5 200 1000 90 5 7 6
62/14
uPC4741 c/14 HA4T41 2-16 7.0 5.0 50 300 88 10 3 1.6
62/14

Notes: 1. Recommended supply voltage range.

2. Input equivalent noise density at 1 kHz (Rg = 100 Q).
3. New product (preliminary data).
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Comparators

Temperature Range: C Package 0°Cto +70°C
G2 Package (plastic molded SO) 0°C to +70°C
*Unless otherwise specified, VI = £15 V, Tp = 25°C

Icc Vio lio Ip AyoL IsINk®  Response
Vee! Max. Max. Max. Max. Typ. Typ. Time?
NEC No.  Package Generic (+/-V) (mA) (mv) (nA} (nA) (dB) (mA) (ns)
uPC311 c/8 LM311 4-18 1.5 1.5 50 250 106 8.0 200
(Single) 62/8 5-36
(Single
Supply)
uPC319 c/14 LM319 5-18 12.5 8.0 200 1000 92 3.2 80
(Dual) 62/14 5-18
(Single
Supply)
uPC339 c/14 LM339 2-32 2.0 5.0 50 250 106 4.0 1300
(Quad) G2/14 (Single
Suppiy)
*Specified at VT = +5 V.
uPC393 c/8 LM393 2-32 1.0 5.0 50 250 106 4.0 1300
(Dual) G2/8 (Single
Supply)

*Specified at Vt = +5 V.

Notes: 1. Recommended supply voltage range.
2.Vt =45V, VoL =04 V.
3. 100 mV input step with 5 mV overdrive.
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GENERAL INFORMATION
Voltage Regulators
Device Original T:l:::ar::rre Voutr (V) Vin (V) Mlgx. M';'x. Package
Range (°C) Min. Max. (A) (W)

1PC305C 305 0~+70 45~30 80 40 0.05 035 8 pin DIP
uPC317 LM317 —20~+80 +1.3~+30 43 40 15 20 T0-220
uPC337 LM337 —20~+80 -1.3~-30 43 40 15 20 T0-220
4PG2600 - —30~+85 510 12 28 0.5 20 T0-220
4PC78LO5J 78L05 —20~+150! 52 7 30 0.1 08 T0-92
4PC78L08J 78L08 —20~+150! 82 105 30 0.1 08 T0-92
uPC78L12J 8L12 —20~+150! 122 145 35 0.1 08 T0-92
uPC78L15J 78L15 —20~+150! 152 175 35 0.1 08 T0-92
4PC78M05 78M05 —20~+80 53 7 35 0.5 20 T0-220
4PC78M08 78M05 —20~+80 8 105 35 0.5 20 T0-220
4PC78M10 - —20~+80 103 125 35 0.5 20 T0-220
uPCTBM12 78M12 —20~+80 123 145 35 0.5 20 T0-220
uPC78M15 78M15 —20~+80 153 175 35 05 20 T0-220
uPC78M18 78M18 —20~+80 183 21 35 0.5 20 T0-220
4PC78M24 78M24 —20~+80 243 21 40 0.5 20 T0-220
uPC7805 7805 —20~+80 53 17 35 1.0 20 T0-220
4PC7808 7808 —20~+80 8 105 35 10 20 T0-220
uPC7812 7812 —20~+80 123 145 35 10 20 T0-220
4PC7815 7815 —20~+80 153 175 35 1.0 20 T0-220
uPC7818 7818 —20~+80 183 21 35 10 20 T0-220
uPC7824 7824 —20~+80 243 21 40 10 20 T0-220
pPC79L05 7905 —20~+125! —53 -1 —-20 0.07 0.7 T0-92
PC79L08 7908 —20~+125! 83 -105 -23 0.07 0.7 T0-92
uPC79L12 7912 —20~+125! —-123 —145 =21 0.07 0.7 T0-92
uPC78L15 7915 —20~+125! —183 —175 —-30 0.07 0.7 T0-92
4PCTIMO5 7905 —20~+150! —53 -1 —25 0.35 20 T0-220
uPC79MO08 7908 —20~+150! -8 -105 -25 0.35 20 T0-220
p4PC79M12 1912 —20~+150! —123 145 —-30 0.35 20 T0-220
pPC79M18 7918 —20~+150! —183 —175 —30 0.35 20 T0-220
1PCT9M24 7924 —20~+150! —243 -21 —38 0.35 20 T0-220
uPC7905 7905 —20~+80 —53 -7 -35 10 20 T0-220
4PC7908 7908 —20~+80 —83 —10.5 —-35 10 20 T0-220
uPG7912 1912 —20~+80 —-123 —145 -3 10 20 T0-220
uPC7915 7915 —20~+80 —183 -115 —-35 10 20 T0-220
4uPC7918 7918 —20~+80 —183 =21 —35 10 20 T0-220
1PC7924 7924 —20~+80 -2 =21 —40 10 20 T0-220

Notes: 1. Junction temperature.

2. Output voltage accuracy £10%.
3. Output voltage accuracy +5%.
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GENERAL INFORMATION
Digital to Analog Converters
Conversion Supply
Part No. Resolution Non-Linearity Speed Voltage Features
uPC603 6 Bit 0.4% 3us +15 Onboard Vger — Output
Buffer
uPCB10 10 Bit 0.2% 6us +15 Onboard Ve — Output
Buffer
uPC624 8 Bit 0.19% 150 ns +5 Current Output
+15
uPC6012 12 Bit 0.05% 400 ns +5-+15 Current Output
—12/-15
uPC6900 8 Bit 1/2 LSB 20 x 106 samples/sec +5 Current Qutput
uPD7011 8 Bit 0.4% 3 us +5 Current Output
pPD7011C-1 0.2%
Analog to Digital Converters
Conversion Supply
Part No. Resolution Non-Linearity Speed Voltage Output
PCB50 12 Bit 0.05% 45 us +5 Parallel Output
—15
1PC6350 8 Bit +1/2 LSB 20 x 106 samples/sec +5 Parallel Output
©PD7001 8 Bit 0.8% 140 us +5 Serial Qutput
uPDB7002 10 Bit 0.2% 15 ms +5 Three State Output
4PD7002C-1 0.1%
©PD7003 8 Bit 0.49% 4us +5 Three State Output
1PD7004 10 Bit 0.15% 104 s +5 Serial/Parallel

Functional Blocks*

Device

No. Description

1PC398 Monolithic Sample and hold circuit

uPC494 Switching regulator (SMPS) controller

uPC751 Quad read/write amp for hard disk media

uPC752 Quad addressable read/write amplifier

uPC754 Magnetic servo head preamp

uPC1042 Switching regulator (SMPS) controller

uPG1060 2.5 V precision voltage reference, for use with D/A and
A/D converters

1PC1555 Precision Timer (NE 555 direct replacement)

uPC3423 Overvoltage “Crowbar” sensing circuit

1PD5555/5556 CMOS 555 Timers

*Contact manufacturer for specifications.

Charge Coupled Devices (CCD Sensors)

Device

No. Description
©PD791D 4096 Bit Array
PD7950 1024 Bit Array
«PD799D 2048 Bit Array
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Part Number Index Page
MPC301A General Purpose Operational Amplifier .........coiiiiiiiiiiiiiiii it 3-1
MPC305 Precision Positive Voltage Regulator ....... ..ottt 5-1
MPC311 Single Precision Voltage Comparator ...........oiiuiutieiiiiiiiiieeeriiinniiieeeeeinnnns 4-1
uPC317 Three-Terminal Adjustable Positive Voltage Regulator ........... ..., 5-5
uPC318 High-Speed Operational Amplifier .........o.uiiiiiiiiiiiii ittt iiii it 3-7
uPC319 Dual High-Speed Voltage Comparator ...........oiuiuiiitiiiiiiieeiiiiiiiiieeeeeennnnnns 4-7
pPC324 Quad Low-Power Operational Amplifier .......c.ooiiiiiiiiiiiiiiiiii i 3-107
uPC337 Three-Terminal Adjustable Negative Voltage Regulator .............cooiiiiiiiiiiiiiiiinn, 5-9
uPC339 Quad Low-Power Voltage Comparator ..........ouiiiiiiiiiiiiiiiineeeeeeenniiinnneeesans 4-13
uPC356 J-FET Input Operational Amplifier .........ooiiiiiiiiiiiii ittt 3-11
uPC357 J-FET Input Decompensated Operational Amplifier ........ ...ttt 3-15
uPC358 Dual Low-Power Operational Amplifier ...ttt 3-45
uPC393 Dual Low-Power Voltage Comparator ...........oviiuiiiiiiiiiiiiiiineeeeniiiinneeeeeenns 4-17
pPC398 Monolithic Sample-and-Hold Circuit ...ttt i i ittt 7-1
uPC494 Switching Regulator Control CirCuit ... .ottt i ittt 7-3
uPC603 6-Bit High-Performance D/A CONVENEr .......oiiiuniitiiiiiiiiiiiiiieiiiiinreeeeenannns 6-1
UPCB10 10-Bit Polarized D/A CONVEItEr ... ..n ittt ittt iantiianeeeeeeinnns 6-9
uPC624 8-Bit High-Speed Multiplying D/A Converter .......iiiiiiiiiiiiiiiiiiiii ittt 6-17
uPC741 General Purpose Operational Amplifier ... i i ittt 3-21
uPC751/752 Quad Addressable Read/Write Amplifier ........coieiiiiiiiiiiiiiiiiiiiiiiiiiiiieenns 7-13
HPC754 Magnetic Servo Head Preamplifier .........ooiumimiiiiii ittt 7-19
UPD791 4096-Bit CCD IMage SENSOT ...ttt ittt et ettt et etintenanteeaneeennseenuenns 8-1
HPD795 1024-Bit CCD IMage SeNSOr .. .vuttitttttiiiiiiii ittt tiiiiieteeetiniiinaneeenns 8-9
HPD799 2048-Bit CCD IMage SeNS0r .. vvttttteteiiiiteeeenanineeeeeeneanunseeeeeesnenanssseessns 8-17
MPC811 J-FET Input Low-Offset Operational Amplifier .........coiiiiiiiiiiiiiiiiiiiiiiiiiiiinees 3-25
uPC812 Dual J-FET Input Low-Offset Operational Amplifier ...........oiiiiiiiiiiiiiiiiiiive e 3-49
uPC813 J-FET Input Low-Offset Operational Amplifier .........ooeiiiiiiiiiiiiiiiiiiiiiiiiiieenn. 3-27
uPC814 Dual J-FET Input Low-Offset Operational Amplifier ............... PN 3-53
uPC1042 Switching Regulator Control Circuit ...ttt iiiiiiiienann 7-21
uPC1060 Precision 2.5 Volt Reference Regulator ..........oiinniiiiiiiiiiiiiiiiirnnninnioneennns 7-27
uPC1458 Dual General Purpose Operational Amplifier .........oiiiiiiiiiiiiiiiiiiiiniiiineeennn. 3-55
MPC1555 Precision Timer CirCUit .......citiiiiii ittt ettt iie i eanees 7-29
17 O E A I O e 11T T T o =Y 7-35
uPC1663/1664 Ultra-Wideband Differential Amplifier ...ttt e 7-41
uPC2600 Series Three-Terminal Positive Voltage Regulator .............coviiiiiiiiiiiiiiiiin., 5-13
uPC3403 Quad High-Performance Operational Amplifier .........ccoiiiiiiiiiiiiiiiiiniiinneeenn. 3-111
uPC3423 Overvoltage “Crowbar” Sensing CirCuit .........oviiiiiiiiiiiiiiiiiiiiieennnnnnnneeens 7-45
uPC4061 J-FET Input Low-Power Operational Amplifier ........cooiiiiiiiiiiiiiiiiiiieiiiiinnens 3-29
uPC4062 Dual J-FET Input Low-Power Operational Amplifier ..........c ittt 3-59
pPC4064 Quad J-FET Input Low-Power Operational Amplifier ...........c i, 3-115
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Part Number Index (cont) Page
uPC4071 J-FET Input Low-Noise Operational Amplifier ...........ooiiiiiiiiiiiiiiiiiiiiiiiinne. 3-31
puPC4072 Dual J-FET Input Low-Noise Operational Amplifier ......... ..ottt - 3-61
uPC4074 Quad J-FET Input Low-Noise Operational Amplifier ..........ccciiiiiiiiiiiiiiiiiinnnn. 3-117
pPC4081 J-FET Input Operational Amplifier .......ooiiniiiiiiiiiiiiiiii ettt erannnnnnnns 3-35
uPC4082 Dual J-FET Input Operational Amplifier ...........iiiiiiiiiiiii ittt enaannnns 3-67
uPC4084 Quad J-FET Input Operational Amplifier ...ttt ittt iiereennnnes 3-121
uPC4250 Programmable Operational Amplifier ... .. ... ittt it iiieiiinanann 3-39
uPC4359 Dual High-Speed Programmable Current Mode Operational Amplifier ..................... 3-71
uPC4556 Dual Decompensated High-Performance Operational Amplifier .................ooooae.s. 3-79
uPC4557 Dual High-Performance Operational Amplifier .......cccoiiiiiiiiiiiiiiiiiiiii e 3-83
uPC4558 Dual High-Performance Operational Amplifier ...........ooiiiiiiiiiiiiiiiiiiiiiaiennn. 3-87
pPC4559 Dual High-Performance Operational Amplifier ...ttt iiiiiiiiiiinnnnnnnn 3-93
uPC4560 Dual High-Performance Operational Amplifier ........ccooiiiiiiiiiiiiiiiiiiiiiiennnnnnns 3-97
uPC4570 Dual Ultra Low-Noise, Wideband, Operational Ampllfler ................................. 3-103
uPC4574 Quad Ultra Low-Noise, Wideband, Operational Amplifier .............cciiiiiiiiiiinan. 3-125
uPC4741 Quad High-Performance Operational Amplifier .........ccoiiiiiiiiiiiiiiiiiiiirnnnnnnnn, 3-127
UPD5555/5556 CMOS TiMEIS .o iiittteittttiteeteenteeanteeaeeeanneeeaneenaneaneeeaneenaneeens 7-51
pPC6012 12-Bit High-Speed Multiplying D/A Converter ............... e 6-27
uPDB900 8-Bit CMOS Video D/A CONVEI eI ..ttt eeitaeiiiieteeeanineeeeeeannnnnnns 6-35
LPDB950 8-Bit CMOS Video A/D CONVEIEr oottt ettt taeeeenaineeeeeainnseaeeeenannns 6-45
uPD7001 8-Bit CMOS Serial Output A/D CONVEMEr ..ottt ittt eeii i eenaneaneenns 6-51
uPD7002 10-Bit CMOS Integrating A/D CONVEMer ... ..tuttteteeeiiiiiiieeeeeeaeeaeessnnannnnns 6-59
pPD7003 8-Bit CMOS High-Speed A/D CONVEMEr ... ...ttt iiiiiieeanieeenneennns 6-69
uPD7004 10-Bit CMOS Successive Approximation A/D Converter ..........cceeeviiiiiiieeeinnnnnnn. 6-75
MPCT7011 8-Bit NMOS D/A CONVEI Ol ittt ettt ittt tteeeeeeeeeaaneeeeannnnnnnnnnnns 6-39
pPC78LO0H Series Three-Terminal 0.1 A Positive Voltage Regulators  ............ ..o, 5-17
uPC78L0O0J Series Three-Terminal 0.1 A Positive Voltage Regulators ............ccoiiiiiiiiinn.. 5-23
uPC78MO00 Series Three-Terminal 0.5 A Positive Voltage Regulators ................coooooiiia, 5-29
uPC7800 Series Three-Terminal 1.0 A Positive Voltage Regulators ............ ..., 5-35
uPCT79L00 Series Three-Terminal 0.1 A Negative Voltage Regulators .................. ..ot 5-41
uPC79MO00 Series Three-Terminal 0.5 A Negative Voltage Regulators ...............cooiiiiiiiaan, 5-45
uPC7900 Series Three-Terminal 1.0 A Negative Voltage Regulators ................... ... 5-51
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Industry Cross Reference

AMD NEC Motorola (cont) NEC
AM 6012 4PCE01Z UA301A 4PC301A
DAC 08 4PC624 LM 305 4PC305
M3 4PC3TT
Fairchild NEC Lm 317 HPC31
UA 1458 4PC1458 Lm 324 uPC324
UA 301A 4PC30IA Li 339 HPC339
A3 PC35 MC 3403 uPC3403
A3 4PC311 MC 34072 upcB4z*
UA 324 4PC324 MC 34074 uPCBA4®
e PG LM 358 4PC358
e oo M 4558 uPCA558
A 38 PG3%3 MC 4741 uPCATAN
UA 308 4PC398 L4 uPCTA1
UA 2558 T MC 78XX 4PCTBXX
Y] o MC 78LXX LPCTBLXX
A 555 T MC 78MXX 4PCTBMXX
A 73 PCI66 MC 79XX UPCTOXX
VATl 4PCT41
UA 78XX uPC78XX National NEC
UA 78LXX 4PCTBLXX DAC 08 4PC624
UA 78MXX LPCTBMXX LM 1458 uPC1458
UA T9XX 4PCTOXX LM 2830 4PC2250
UA 79LXX 4PCTILXX LM 301A 4PC30TA
UA TOMXX 4PCTAMXX LM 305 4PC305
LM 311 uPC3TT
intersil NEC LM 317 HPC3TT
ICM 7555 PD5555 Lm 319 HPC319
ICM 7556 4PD5556 LM 3207X HPCTIXX
LM 324 4PC324
LM 337 4PC33T
Motorola NEC
LM 339 4PC339
AC 08 ub624 LM 340T uPCTBXX
TLOTI 4PCAOT1 o e
TLO072 4PLADT2 55 P
TLO74 4PCAOTA T PoaE
TL 081 4PC4081 T e
TL 082 4PCA08Z TED P
TL 084 4PCA084 T po
MC 1403 4PC1060 g iz
MC 14088 4PC624 o 1250 —Poazen
MC 1455 4PC1555 e PoTEes
MC 1458 4PC1458

*New product - Data available May 86
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Industry Cross Reference (cont)

National (cont) NEC SGS (cont) NEC
LM 741 uPCT41 L 78XX uPCTBXX
LM 78XX LPCTBXX L 78MXX uPCT8MXX
LM 78LXX LPCTBLXX L 79XX uPCTIXX
LM 78MXX uPCT8MXX
LM 79XX uPCT9XX Signetics NEC
AM 6012 uPC6012
PMI NEC DAC 08 PC624
DAC 01C 4PC603 MC 1408-8 uPC624
DAC 02 uPC610 MC 1458 uPG1458
DAC 08 uPC624 LM 311 uPC311
LM 319 uPC319
LM 324 uPC324
ACA NEC LM 339 uPC338
a Gt MG 3403 P03
CA 082 uPC4082 3% e
CA 084 uPC4084 F 20 g
CA 1456 uPC1458 NE 4558 PCA558
CA 301A 4PG30TA NE 555 LPC1555
CA 3N HPC3II NE 5532 uPC45T0
CA 324 uPC324 T prm
CA 339 uPC339
CA 358 uPC358
CA 393 4PC303 Texas Inst. NEC
CA 555 uPC1555 TL 061 1PC4061
CA 741 uPCT41 TL 062 4PCAD62
TL 064 ’ 4PCA064
TLon uPCAOT]
S6S NEC TLO072 uPCA0T2
MC 1458 ) uPC1458 o7 o
L 2605 uPC2605 ey o
L 2610 uPC2610 T T
LS 301A 4PC301A Tom poT
il upes17 TL 431 4PC1093
L 324 KPC324 MC 1458 uPC1458
L 335 HPC339 LM 301A uPC301A
LM 358 uPC358 TEE o
LM 303 4PL303 W30 g
LS 4558 uPC4558 e vt
NE 555 uPC1555 e e
NE 571 uPC15T1 T e
SUkAl Al LM 303 . LPC303
RC 4558 uPCA4558
RC 4559 1PCA4559
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Industry Cross Reference (cont)

Texas Inst. (cont) NEC

TL 494 uPCA494

NE 555 uPC1555
UAT41 uPC741

UA 78XX uPCTBXX
UA 78LXX uPCTBLXX
UA 78MXX uPCT8MXX
UA 79XX uPCT9XX
UA T9LXX uPCTILXX
UA 7T9MXX uPCTOMXX

Full Product Line Guide

SINGLE OP AMPS COMPARATORS
Part No. Package Description Part No. Package Description
uPC301A C-8pin General Purpose OP Amp uPC311 C/G2-8pin  Precision Comparator (Single)
uPC318 C-8pin High Speed Op Amp uPC319 C/G2 - 14 pin  High Speed Comparator (Dual)
uPC356 C-8pin J-FET Input Op Amp uPC339 C/G2 - 14 pin  Low Power Comparator (Quad)
uPC357 C-8pin J-FET Input Low Power, Op Amp uPC393 C/G2-8pin  Low Power Comparator (Dual)
uPC741 C/G2 -8 pin  General Purpose Op Amp
uPC811 C/62-8pin  JFET Input High Performance Op Amp CCD = CHARGED COUPLED DEVICES FOR
uPC813 C/G2-8pin  JFET Input High Performance Op Amp IMAGE SENSING
uPC4061 C/G2 -8 pin  J-FET Input, Low Power, Op Amp _ " " "
4PCAOTI  C/G2-8pin  J-FET Input, Low Noise, Op Amp Z,fgg?g g : :g ::: g;‘::rrz”e’;”:g“;fenfkn“ 0/A
PC4081 C/G2-8pin  J-FET Input, Low Offset/Bias Current 16 i i ving Hi i
PC4250 /62 8 ni P bl 0 uPC624 D - 16 pin Multiplying, High Speed, 8-Bit D/A
“ -8pin__ Programmable Op Amp 4PCB012  C-20pin Multiplying, High Speed, 12-Bit D/A
DUAL OP AMPS ~PD6I00 C - 22 pin Video DAC, 20 mHz CMOS

4#PD7011 C-18 pin Serial/Parallel 1/0, NMOS 8-Bit D/A

uPC358 C/G2-8pin  Low Power Op Amp

uPC812 C-8pin J-FET Input Low Offset Voltage, High DIGITAL TO ANALOG CONVERTERS
Stability, Op Amp - 24 pi -Bit Li
L4PCBIA ¢-8pin High Performance uPD791 D - 24 pin 4096-Bit Linear Image Sensm:, cco, 7
PC1458 /62 . p 1P 0o A pm by 5 um Photo Element Size
H -8pin General Purpose Op Amp uPD795 D - 20 pin 1024-Bit Linear Image Sensor, CCD,
uPC4062 C/G2 -8 pin  J-FET Input, Low Power, Op Amp 14 um by 9 um Photo Element Size
uPCAOTZ - G/G2-8pin  J-FET Input, Low Noise. Op Amp uPD799  D-24pin 2048-Bit Linear Image Sensor, CCD,
uPC4082 C/G2 -8 pin  J-FET Input, Low Offset/Bias Current 14 um by 9 um Photo Element Size
uPC4359 C-8pin High Performance
uPC4556 C/62 -8 pin  High Performance, Decompensated, Op ANALOG TO DIGITAL CONVERTERS [CMOS]
Amp - -
. ) PD6950 C - 24 pin Video ADC, 20 mHz Flash CMOS
uPC4557 C-8pin High Performance Op Amp “ X N
4PCASS8  C/G2-Bpin  High Performance Op Amp R attaus Anoxinon 10
HPLASS —C-Bpin - High Performance Op Amp 4PDT002  C-28pin 4 Channel Input, CMOS, 8/10-Bit
uPCA4560 C/62 -8 pin  High Performance Op Amp Integrating A/D (Accuracy 0.2% FSR)
. . . . L.L70
uPC4570 C/G2 - 8 pin ::'llrpa Low Noise, Wide Bandwidth Op L4PDT002(1) © - 28 pin Same as ;PD7002 with Higher

Conversion accuracy (0.1% FSR)
QUAD OP AMPS «PD7003 C - 24 pin High Speed, Parallel (FLASH), CM0S
- 8-Bit A/D (Conversion time 4 us)
uPC324 C/G2-14 pin  Low Power Op Amp uPD7004  C-28 pin 8 Channel Input, Serial or Parallel
uPC3403 C/G2-14 pin  Low Power Op Amp Output, CMOS 10-Bit A/D
uPC4064 C/G2-14 pin  J-FET Input, Low Power Op Amp -
uPC4074 C/G2-14 pin  J-FET Input, Low Power Op Amp
uPC4084 C- 14 pin J-FET Input, Low Offset/Bias Current
uPC4574 C/G2- 14 pin  Ultra Low Noise, High Bandwidth
uPC4T741 C/62 - 14 pin  High Performance Op Amp
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Full Product Line Guide (cont)
FUNCTIONAL BLOCKS

VOLTAGE REGULATORS
Positive-3 Terminal Regulators-1.0 AMP

Part No. Package Description Part No. Package Description
1PC305 C-8pin Voltage Regulator Controlier uPC317 T0-220 3 to 30 Volt, Variable
uPC398 C-8pin Monolithic Sample and Hold Circuit uPC7805 T0-220 5 Volt, Fixed
uPC494 C/G2-16 pin  Switching Regulator (SMPS) Controller uPC7808 T0-220 8 Volt, Fixed
uPCT51 B/D-22 pin  Quad Read/Write Amp for Hard Disk uPC7812 T0-220 12 Volt, Fixed
uPC752 B - 22 pin 4 Input/Output, Hard Disk Amplifier uPC7815 T0-220 15 Volt, Fixed
uPC1042 C-16 pin Switching Regulator Control Circuit uPC7818 T0-220 18 Volt, Fixed
«PC1060 C-8pin 2.5 Volt Precision Voltage Reference, uPC7824 T0-220 24 Volt, Fixed

for use with D/A and A/D Converters
uPC1585  C/G2-8pin  Precision Timer VOLTAGE REGULATORS
uPC1571 C- 16 pin Compander Negative-3 Terminal Regulators-0.1 AMP
uPC1663 C - 8 pin Ultra Wide Bandwidth Differential Amp ¥ .
uPCIGB4  C-14pin  Ultra Wide Bandwidith Differential Amp Aoralos  T0se o Ee
upCszs ~C-8pin Precision Timer WPCTOLIZ  T092 12 Valt. Fixed
uPC5555/6  C/G2 - 8/14 pin CMOS Precision Timers 4PCTOLI5  T0-92 15 Volt, Fixed

VOLTAGE REGULATORS
Positive-3 Terminal Regulators-0.1 AMP

uPCT8L0S
4PC78L08
uPC78LI0
uPCTBLI2
uPCT8LI5

T0-92
T0-92
T0-92
T0-92
T0-92

5 Volt, Fixed
8 Volt, Fixed
10 Volt, Fixed
12 Volt, Fixed
15 Volt, Fixed

VOLTAGE REGULATORS
Negative-3 Terminal Regulators-0.5 AMP

VOLTAGE REGULATORS
Positive-3 Terminal Regulators-0.5 AMP

uPC7IM05  TO0-220 5 Volt, Fixed
xPC79M08  T0-220 8 Volt, Fixed
#PC79M12  TO-220 12 Volt, Fixed
©PC79M15  T0-220 16 Volt, Fixed
uPC79M24  T0-220 24 Volt, Fixed

4PC2605

uPC2610

uPCT8MO5
4PCTBMO8
4PCTBM10
uPCT8M12
4PCTBM15
4PCTBM18
uPCT8M24

T0-220
T0-220
T0-220
T0-220
T0-220
T0-220
T0-220
T0-220
T0-220

5 Volt, Fixed Low Drop
10 Volt, Fixed Low Drop
5 Volt, Fixed

8 Volt, Fixed

10 Volt, Fixed

12 Volt, Fixed

15 Volt, Fixed

18 Volt, Fixed

24 Volt, Fixed

VOLTAGE REGULATORS
Negative-3 Terminal Regulators-1.0 AMP

uPC7905 T0-220 5 Volt, Fixed

1PC7908 T0-220 8 Volt, Fixed

uPC7910 T0-220 10 Volt, Fixed
uPC7912. - T0-220 12 Volt, Fixed
uPCT915 T0-220 16 Volt, Fixed
uPC7918 T0-220 18 Volt, Fixed
uPC7924 T0-220 24 Vol Fixed

Contact your local NEC sales office for more information

Notes: C = Plastic DIP G2 = Plastic Miniflat DIP
D = Ceramic DIP B= Ceramic Flat Pack



GENERAL INFORMATION

NEC

Discontinued Products

0id Part Numb Rep Old Part Numb p Old Part Rep!
PG5S0 None uPC254 None uPCB16 uPC3811
uPC141C 4PC305 uPC258 1PCA4558 uPC617 pPC1555
uPC151 uPC741 1PC259 1PC4560 uPC646/647 None
4PC154 None uPC271 uPC311 1PC648 1PC6012
uPC156 None uPC272 1PC319 1uPC649 uPC398
uPC157 uPC301 uPC277 1PC393 uPCBO1 uPC4081
uPC159 uPC318 uPC354 None 1PC802 1PCA250
uPC177 uPC339 1PCA51 uPC324 uPC803 1PCA0B2
uPC209 1PC4359 uPCA452 uPC3403 4PCB04 uPC4084
uPC251 uPC1458 uPC454 None uPC1251 uPC358
uPC253 None 1PCA458 uPC4T41
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Introduction

NEC Electronics is dedicated to producing the highest
quality electronic components at competitive prices
with on-time deliveries. In order to guarantee this high
level of productreliability, it is essential to build quality
into the product — at every phase of operation.

NEC has introduced the concept of Total Quality
Control (TQC) across its entire semiconductor pro-
duct line. By adopting TQC, NEC builds high quality
into its products, thus assuring higher reliability. This
concept and methodology of TQC are company-wide
activities involving all levels of management, engi-
neers, quality control staff, and support staff functions.

NEC'’s goal is to further improve the superior product
thatis synonymous with its name. That’s why extensive
failure analysis tests are performed and corrective
actions taken prior to marketing products. At the same
time, research and development efforts to achieve even
higher standards are an ongoing process.

Quality Control Implementation

Building excellence into a product requires the earliest
possible detection of failure in each phase. Immediate
action must be taken to remove the cause of failure.
Fixed-station quality inspection often precludes the
ability to take immediate action. It is, therefore, neces-
sary to perform quality control functions at each step
— especially at the conceptual stage.

Significant quality stages include:

® Product Development

® Wafer Processing

® Assembly

® Electrical Testing and Screening
® Pre-Inventory Inspection

® Reliability Assurance Test

Product Development

The product development phase includes product
conception, review of the device proposal, organiza-
tion and physical element design, engineering evalua-
tions, and transfer of the product to manufacturing.

In every step of the product development phase,
quality and reliability requirements must be satisfied.
Utilizing the TQC approach has shortened the product
development cycle by two to three months. At NEC,
building superiority into the product is essential.

Wafer Processing

During the wafer processing stage, the in-process qual-
ity inspections that occur are as follows:

Process Inspection Item

Wafer Resistivity, Dimension, and
Appearance, Lot Sampling
Inspection

Photo- Alignment and Etching, 100

Lithography percent inspection

Oxide Thickness, Sheet
Resistivity, Lot Sampling
Inspection

Thickness, Viy, C-V Charac-

Diffusion and
Oxidation

Metallization and

Passivation teristics, and Lot Sampling
Wafer Sort and DC Parameters, 100 Per-
Scribe cent Inspection
Die Sort 100 Percent Visual
Inspection
Assembly

The in-process quality inspections performed during
the chip-mounting and packaging stage are as follows:

Process Inspection item

Die Incoming Material
Inspection

Die Attach Appearance, Lot Sampling
Inspection

Wire Bonding Bond Strength, Appear-
ance, Lot Sampling

Packaging 100 Percent Appearance
Inspection

Fine Leak* Lot Sampling

Gross Leak* 100 Percent Inspection

Note: *For ceramic package devices only.

2-1
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Electrical Testing and Screening

Electrical testing and infant mortality screening are
performed at this stage. The flow chart below depicts
the process. (Please note: The following diagram
illustrates NEC’s basic flow and is similar to most
processes. Some product lines may have variations.
However, in all cases NEC strives for zero defects.)

Flow Process Frequency
1st Electrical 100%
2nd Electrical 100%

No PDA 100%
Pre-Inventory Inspection  Every lot
Reliability Every lot or

Assurance Tests every month

Warehouse/Finished Goods

During the first electrical test, DC parameters are
tested in accordance with electrical specifications, on
100% of each lot. This prescreen performance is prior
to the infant mortality testing.

In the second electrical test, AC functional as well as
DC parameter tests are performed. If the percentage of
defective units exceeds a set limit, the lot is subjected
to an additional burn-in. During this second burn-in,
the defective units undergo a failure analysis. The
results of this analysis are then fed back for ap-
propriate corrective action.

Pre-Inventory Inspection

Prior to warehouse storage, lots are subjected to an
incoming inspection according to the following sam-
pling plan:

Electrical test: DC parameters LTPD 3%
Function test LTPD 3%
Appearance LTPD 3%

2-2

Reliability Assurance Testing

A large part of NEC’s Total Quality Control program
involves various types of reliability assurance tests per-
formed to ensure the highest product quality and relia-
bility possible.

The High Temperature Operating Life Test is used to
accelerate failure mechanisms by operating the devices
at an elevated temperature. The data obtained is then
translated to a lower temperature.

Integrated circuits are highly sensitive to the general
accelerating effect of humidity in causing electrolytic
corrosion between biased lines. High Temperature and
High Humidity Tests are performed to detect failure mech-
anisms which are accelerated by these conditions. Itis
especially effective in accelerating leakage-related fail-
ures and drifts in device parameters due to process
instability.

Anothercommon testis the High Temperature Storage
Test. Inthis test, devices are subjected to elevated tem-
peratures with no applied bias. This test is used to detect
any mechanical problems or process instability.

The Environmental Testis performed to detect problems
related to packaging, material, susceptibility to environ-
mental extremes, and problems related to usage of the
devices.

Summary

Building quality and reliability into products is the most
efficient way to ensure product excellence. NEC’s adop-
tion of quality control functions at each process step
forms a consolidated quality control system, which
guarantees a superior product.

With company-wide practice of Total Quality Control,
NEC is committed to producing superior products.
Through continuous research and development, exten-
sive failure analysis and process improvements, higher
standards of quality and reliability are continuously set
and maintained.



QUALITY AND RELIABILITY

Quality Control Flowchart

Industrial Industrial Commercial
ing Stores i ificati Cavity DIP Plastic DIP Plastic DIP

il

Mask Making Visual Mask Inspection

|

Wafer Lot Acceptance 100% Visual Inspection

|

Wafer Testing -— { 100% Electrical Sorting

Wafer Scribing p———"-""-"""————— { 100% Visual Inspection )

Die Mount = }Fb——------o———— { Visual Inspection }
J x 100 Magnification T l

Lead Bonding L ——————————— —C Visual Inspection
Bond Strength Test

(Process Check)
mreoay I ) (o)
Soreniog/aging [~ —— -G::: g,{,?;gg) C curng )

Marking

-

r Electrical Sorting pP————""——————— —C 100% Electrical Sorting )

Screening

(Short Term Life Test)

___________ —C Lot Sampling )

e
___________ _& Electrical Testing LTPD 3%

Reliability
Assurance Test

in-warehouse
Inspection

83-001888C
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Periodical Reliability Test
Industrial Cavity DIP

Industrial Miniflat IC

Test items Test Conditions
Environmental Soldering Heat 260°C, 10 sec, once
Test Temperature Cycle —65°C to +150°C,
10 cycles, 30 min each temp
Thermal Shock 100°C and 0°C, 15 cycles,
5 min each temp
Mechanical Shock 15006, 0.5 ms,
XYZ Axis, 5 times
Variable Frequency 100 Hz to 2000 Hz, 206,
Vibration XYZ Axis, 4 times
Constant Acceleration 20006, XYZ Axis, 1 min each
Lead Fatigue 250 g, 90 degrees, 3 times,
3 or 4 leads
Solderability 230°C, 5 sec, once, with
rosin flux
Life Test Bias Temperature Test Ta = 125°C, Maximum Rated

Voltage, 1000 hours

High Temperature Storage Ty = 175°C, 1000 hours
Test

Industrial Plastic Molded DIP

Test ltems Test Conditions
Environmental Soldering Heat 260°C, 10 sec, once
Test Temperature Cycle ~65°C 10 +150°C,
10 cycles, 30 min each temp
Thermal Shock 100°C and 0°C, 15 cycles,
5 min each temp
Lead Fatigue 250 g, 90 degrees, 3 times,
3 or 4 leads
Solderability 230°C, 5 sec, once, with
rosin flux
Life Test Bias Temperature Test Ta = 125°C, Maximum Rated

Voltage, 1000 hours

High Temperature Storage Ty = 150°C, 1000 hours
Test

High Temperature, High  Tp = 65°C, Ry=95%,
Humidity Storage Test 1000 hours

Pressure Cooker Test Tp = 125°C, Ry = 100%,
6 Hr

Test items Test Gonditions
Environmental Solderability 230°C, 5 sec, once
test Temperature Cycle —65°C to +150°C,
10 cycles, 30 min each temp
Thermal Shock 100°C and 0°C, 15 cycles,
5 min each temp.
Life Test Bias Temperature Test Ta = 125°C, Maximum Rated

Voltage, 1000 hours

High Temperature Storage

Ta = 150°C, 1000 hours

Test
High Temperature, High ~ Tp = 65°C, Ry=95%,
Humidity Storage Test 1000 hours

Pressure Cooker Test

Tp = 125°C, Ry = 100%,
48 Hr

Note: 1. Periodical reliability test is carried out every three months

for each product.
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OPERATIONAL AMPLIFIERS NEC

Section 3 — Operational Amplifiers

Single

MPC301A General Purpose Operational Amplifier ....... ..o, 3-1
uPC318 High-Speed Operational Amplifier ....... ... o i ittt 3-7
uPC356 J-FET Input Operational Amplifier ... ... i 3-11
uPC357 J-FET Input Decompensated Operational Amplifier .................... ... 3-15
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NEC GENERAL PURPOSE

NEC Electronics Inc. OPERATIONAL AMPLIFIER

Description Pin Configuration

The uPC301A is a general purpose amplifier offering
higher performance than 709 type operational amplifiers. N
This ampilifier offers virtually foolproof operation with mE Elcz
overload protection on both input and output to prevent
latch-up when the common mode range is exceeded. In
addition, circuit stability is assured by use of a single _"'”“'E Tlvs
30-pF capacitor. Frequency compensation can also be g

tailored to meet the needs of individual circuits with a +
single external capacitor.
-+ Input E 6 Output

Features 4PC301AC

O Wide common mode and differential voltage range

O Short-circuit protection v E E]O"se' Null

[0 No latch-up

O Offset voltage null capability

O Adjustable frequency and transient response 83-002060A
characteristics

O LMB301A direct replacement

Equivalent Circuit

C; C2
3
Qq Q2
+ Input
2 Q16
o—
~Input
Q. ‘———-‘ Q
p ¢ t Rio
250
L/Qs 6
5 —0

Output

a0k $as0 40k $ 80k

10k

Rz R S
3
20k s
Ry Rs
5k 250 4
AAA A —4 | oV

Wy . WA
83-0020598

“x2
x&

3-1



NEC

uPC301A

Electrical Characteristics
Ta=25°C,VE=+5Vto x15V

Ordering Information

Operating
Limits Part Temperature
T — Test Number Package Range
Parameter Symbol Min. Typ. Max. Unit Conditions
1ot Offset HPC301AC Plastic DIP 0°Cto +70°C
‘;:"::"ﬂ' Vio 20 715 mv  Rg<50kQ
Input - Absolute Maximum Ratings
OffetVoltage  AVi/AT 60 30 pv/°C (8% 5;,“;7", Ta=25°C
Drift Voltage Betwesn Y+ and V— 36V
o Dffsel 3 50 m Power Dissipation 350 mW
nput Ditferential Input Voltage 130V
Offset Current  AV;o/AT 002 06 nA/°C VE=H15V Input Voltage (Note 1) 15V
Drift Output Short Circuit Duration Indefinite
g‘l:":::t"’ Iy 70 250 nA Operating Temperature Range 0to +70°C
Tt Storage Temperature Range —55 to +125°C
p 05 2 MQ )
Impedance Note: 1. For supply voltages less than +15 V, the absolute maximum
— input voltage is equal to the supply voltage.
Larae Signal V=415V,
rge Signa oL 88 104 8 Vg==10V, Comment: Stress above those listed under “Absolute Maximum Rat-
Voltage Gain RL=2kQ ings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
Supply I 18 3 mA conditions above those indicated in the operational sections of this
Current specification is not implied. Exposure to absolute maximum rating
Output VE =150 conditions for extended periods may affect device reliability.
Voltage Vom 12 14 v R >—ld !
Swing L=10kQ
Output
VE=+15V,
Voltage V +10 +13 v ’
Swin= om RL>2kQ
Common
Mode Input Viem 12 v vE=+15V
Voltage Range
Common
Mode
Rejsction CMRR 70 90 a8 Rg <50 kQ
Ratio
Supply
Voltage
Rejection SVRR 70 90 B Rg <50 kQ
Ratio




NEC uPC301A

Typical Characteristics

Ta=25°C
Standard Compensation and Offset Balance Circuit Single Pole Compensation
uPC301A
2
O R2
My
© 3 Ry ) 4uPC301A
O—AMWYV
3 O
O—WA\—
Ry
10M R3 = R4y//R2 1 - R1-Cs
~ R1+R2
€1 cg=30pF
83-002061A 83-002062A
Open Loop Frequency Response Large Signal Frequency Response
120 ; 32
Vi =415V
N Ta = +25°C VE=+15V __|
100 28 Ta = +25°C
\ 24
80 -
P F = o .
g 30 pl N 3pF I
£ 60 H \
® £
5 \ HES \
2 40 [ 30 pF \c. =3pF
§ \ £ 12
- \
20 N
\ 8 N
< <
’ . g
8 [~ ™~ 8
—20 2 ° 23
1 10 100 1k 10k 100 k 1M 10M 1k 2 5 10k 20 50 100k 200 500 1M 2 5 10M
Frequency (Hz) Frequency (Hz)
Volt Foll Pulse Resp
10 T
V=215V
8 Ta=+25°C
Ay=1
6
s /
g Input /Oulpu(
o 2 L7~
£
3 o
s
Z 2
s
-4
6 .
_s 3
—10 2

0 10 20 30 40 50 60 70 80 90
Time (us)
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uPC301A

NEC

Typical Characteristics (Cont.)

Ta=25°C
Two Pole Compensation
R2
AAA
vy X
Ry uPC301A
O— MWWV - 6
o—wA—34 T
C.
R3=Ry//Rz 1 G 2
= Ry1:Cs
~ Ri1+Rz
Ri< C2=10C1
10k
83-002063A
Large Signal Frequency Response
32 T
V=415V
Ta = +25°C
28 \
24
1 \
S 2
g \
& 16
&
§ 12
8
N\ :
4 Ny &
q g
0 — 3
10k 20 50 100 k 200 500 ™
Frequency (Hz)
Feedforward Compensation
11 C:
H
R2
————AAA—
Rq uPC301A
O— WA - 6
R3 3 —O0
V- +
_ 1
C2= 2mfo R2
C1 150pF fo =3 MHz
83-002064A

34

Voltage Gain (dB)

Voltage Swing (V)

Voltage Gain (dB)

120

Open Loop Frequency Response

T
VE=115V
Ta=+25°C
100 N
" \\
60 \
« N
20
° $
8
8
8
-20 3
1 10 100 1k 10k 100 k ™ 10M
Frequency (Hz)
Voltage Foll Pulse Resp
10
8
s L
4 /
2 Input 4 Output
L\ N
\ R
-2
—4 H
s S
g
N
-8 C1=30pF {2
C2=300pF |8
-10 L 8
10 20 30 40 50 60 70 80 90
Time (us)
Open Loop Frequency Response
120 T
VE=+15V
Ta = +25°C
100 N
80 \\
60 \
a0 \\
) \
<
° —~— i
8
g
_20 3
10 100 1k 10k 100 k ™ 1M 100 M
Frequency (Hz)



NEC uPC301A

Typical Characteristics (Cont.)

Ta=25°C
Large Signal Frequency Response Inverter Pulse Response
32 10 T
vi=115V VE=15V
N Ta = +25°C 8 Ta = +25°C
N\ A =1
6 Input
24 N\ —
- 4
a s
£ 20 = l
g : |
3 °
% 16 'g =
-2
2 N _a | Output|
8
\ —6
s $
4 S g -8 g
— ?
0 — § —10 8
100 k 200 500 ™ 2 5 0M ° 1 2 3 4 B 6 7 8 9
Frequency (Hz) Time (us)
Operating Characteristics
Ta=25°C
Input Current Supply Current
100 25
_ w0 e
T w0 P — 20 Ta=-20c—L—=
<
3 .
§ w0 I 25°C
3 E
S 20 % 15 / aol‘*c
@ £ —
S ° 3
E >
: 8 E 10
3 ]
5 6
o
§ 4 < 0.5 <
g 2
2 8 8
g 8
[ 2 0 3
—20 0 20 40 60 80 +5 +10 +15 +20
Ambient Temperature (°C) Supply Voltage (V)
Common Mode Input Voitage Range Common Mode Rejection Ratio
20 120
= ioso Ta = +25°C
Ta = +25°C
s A= = - Rs<1kQ
@ 16 3 100
3 3z
— - :
g -4
3
£ 12 ) I
kS 3
i Positive Negative E
£ / °
g 8 ~ / E 60 N
o
= e
é 4 ~ S \‘
s |~ g £
8 &
H 3
[ 2 20
+5 +10 +15 +£20 10 100 1k 10k 100 k ™
Supply Voitage (V) Frequency (Hz)



uPC301A E

Operating Characteristics (Cont.)

83-002079A

TA =25°C
Supply Voltage Rejection Ratio Current Limiting
120 ; +15
Cq=30pF
Ta = +25°C —
100 o~
o
2
2 ai
E 80 Positive Supply s o \
2 H
£ 60 @ \ \
£ g
& 4
s a0 N s Ta = +80°C 25°C -20°C
3 -1
: 20 g
>
2 =]
=y
(z <
0 ive Supply g
S VE=+£15V
3
—20 L o
10 100 1k 10k 100 k 1™ oM 10 15 20 25 30
Frequency (Hz) (for Single Pole Compensation Circuit) Output Current (mA)
i
|
I
Voltage Gain
120
110
. —20°C
8 L— s
.g TA=25°C
G 100 ot
° —— —
5 / // 80°C
2 / /
920
<
8
8
3
80 8
+5 +10 +15 +20

Supply Voltage (V)
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NEC HIGH SPEED

NEC Electronics Inc. OPERATIONAL AMPLIFIER
Description Pin Configuration

The uPC318is a precision high-speed operational ampli-

fier designed for applications requiring wide bandwidth —/

and high slew rate. It features a factor of ten increase ¢ E E'c2

in speed compared to general purpose operational ampli-

fiers, without degrading the DC performance. By incor-

porating internal unity gain frequency compensation,

external compensation components are eliminated. The T ineut |2 - Z’ ve

high-speed and fast settling time of the uPC318 make it <|—— +
+ Input E

ideal for use in D/A converters, oscillators, sample and
hold circuits.

Features

O Very high slew rate v- E HPC318C EI Cs
O Maximum bias current of 500 nA

O Operates from supplies of £5V to £20 V
O Internal frequency compensation 83-002082A
O Input and output overload protected
0O LM318 direct replacement

Equivalent Circuit

Cq C2
10 8
; Q
v+O
Ri2 S Ryg Riz l)
2k $ 150k 2k Y Qzs
=4 Ct Ris Rig
100 pF Qia Q5 6k 6k
R1o Qs
5 VWA VWA~ SR
C20- 20k 20k 3
N 1" ,)
.. ' 1 e
1 Vv
I Q27 Qa3
6pF AM
3.5k Raz > R
22 < 21
Qzs 33 25
C3 6 o
¢ utput
-‘J_“” R20 | Qa0
28pF S$sk
Q32
Q31
Q20 Q3
[ S Y
R,
- %
Sk
> 500
<

L
R Raq
> N1 30

> 6.6 k

AAA

Qe Q2
Ri7
12k




vPC318

NEC

Ordering Information

Electrical Characteristics
Tpo=25°C, V=15V

Operating
Part Temperature Limits
Number Package Range —_— Tost
Parameter Symbol Min. Typ. Max. Unit Conditions
uPC318C Plastic DIP 0°C to +70°C Inpat Offat
Voltage Vio 4 10 mV  Rg=100Q
Absolute Maximum Ratings Input Offset | 0 20 A
Ta=25°C Current io n
+ —
Voltage Between V- and V 40V 'c".frl:'. :lils Ih 150 500 n
Power Dissipation 500 mW
Input
Differential Input Current (Note 1) +10mA Impedancs Rin 05 3 MQ
Input Voltage (Note 2) 15V Lorge Signal . w106 @ Vo= 110V,
Output Short Circuit Duration Indefinite Voltage Gain VoL RL=2kQ
Operating Temperature Range 0°Cto +70°C Slew Rate SR 50 70 Vus Av=1
Storage Temperature Range —55 o +150°C Output
- ) A Voltage Vom *12 +13 v RL=2kQ
Notes: 1. The inputs are shunted with back-to-back diodes for over- Swing
voltage protection. Therefore, excessive current will flow
if a differential input voltage in excess of 1V is applied Common
between the inputs unless some limiting resistance is used. Mode Input Viem £11.5
2. For supply voltages less than +15 V, the absolute maximum Voltage Range
input voltage is equal to the supply voltage. Common
Comment: Stress above those listed under “Absolute Maximum Rat- Mode
ings” may cause permanent damage to the device. This is a stress Rejection CMRR 70 100 d8
rating only and functional operation of the device at these or any other Ratio
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating Supply
conditions for extended periods may affect device reliability. :::?gl‘m SVAR 65 80 dB
Ratio
Supply AL =00,
Current e S 10 mA Vg=10V

Typical Applications

Offset Balancing Circuit

Feedforward Compensation for
Greater Inverting Slew Rate

v+

200 k

uPC318C

83-002083A

5k
MV

5k
Input O—AMWV

* Slew rate typically 150 V/u$S
* Balance circuit necessary for increased slew

83-002084A




vPC318

Operating Characteristics

Ta = 25°C
Input Current
250 50
V=115V
200 40
x

_ _~§___\ <
2 150 ho = ———— 30 <
z T [Ty e -
[}

& 100 203
o S
50 10
3
g
8
8

°
®
)

—-20 0 20 40 60

Ambient Temperature (°C)

Supply Voltage Rejection Ratio

100
Ta=+25°C

40 i

Supply
Positive Su}laply \-/\
20

Supply Voltage Rejection Ratio (dB)

~ 2
>~ 8
8
3
—20 8
100 1k 10k 100 k 1M 10M
Frequency (Hz)
Current Limiting
14
—— VE= 15V
12 —— ]
s 10
o
£
a 8
o
-3
s
2 6
§ Ta=+80°C 25°C
3 4
<
2 g
S
8
0 8
[] 5 10 15 20 25

Output Current (mA)

Input Current (nA)

Voltage Gain
120
Ta = —20°C
15 t
25°C
|
g 80°C
2 e
£ c- f
T
)
5 = —
S 105
2
100 3
g
8
95 3
+5 +10 +15 +20
Supply Voltage (V)
Common Mode Rejection Ratio
120
Rs =2k
Ta = +25°C
o 100
5 —_———
s \
5
@
: N
S
g oo \
o
°
H
T 40
o
5 \
£
o
o 20 9
8
8
g
0 2
100 1k 10k 100 k M 10M
Frequency (Hz)
Input Current
a00 Ta = +25°C
200

0
\
N

—200
\ <
—400 %
\ g
8

—0.8 —0.6 —0.4 -0.2 [] 0.2 0.4 0.6 0.8

Differential Input Voltage (V)
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uvPC318

Operating Characteristics (Cont.)

Ta = 25°C
Large Signal Frequency Response
% Vi=115V
Ta = +25°C
24 \
=)
2
4
5 16
2
: \
% 12
>
H \
£ s
: \
4
\
. \
10k 100 k 1™ 10M 100

Frequency (Hz2)

Voltage Foll Pulse R

Voltage Swing (V)
=]

I AP, S

T
Input l
-4
) /
-8
12 -——k,r VE= 415V
Ta = +25°C
-16
-20
—0.2 0.2 06 1.0 14 1

Time (us)

3-10

® §3-002093A

= 83-002091A

Voltage Gain (dB)

Voltage Swing (V)

Open Loop Frequency Response

120

100

225

@
3

N Avor

180

135

@
o

N
<

<\

&
=)

n
S

90

45

—20

10 100

1k

10k 100 k
Frequency (Hz)

iMm

Inverter Pulse Response

oM 100 M

B A AR N Ep— /

Output
|

Input

Vi=+15V
Ta = +25°C

Feed Forward
!

0.1

0.3 0.5
Time (us)

0.7

4

© §3-002094A

Phase Lag (degree)

83-002092A



NE( ’ 4PC356
. J-FET INPUT
NEC Electronics Inc. OPERATIONAL AMPLIFIER
Description Pin Configuration
The uPC356 is a J-FET input operational amplifier with
matched P-channel ion implanted J-FETs. In addition to -/
the obvious advantages of J-FET inputs, the uPC356 is Offset E sl ne
designed for high slew rate, wide bandwidth, and
extremely fast settling time.
Features = Input E - v
O Low input offset voltage: 5 mV max (trimming tech- 2
nique used)
O Offset adjust does not degrade drift or CMRR * Input E EI Output
O The NPN sink output stage allows use of large capaci-
tive loads (10,000 pF) without a stability problem uPC3s6C
O Internal compensation and large differential input volt- v- E et
age capability
[0 LF356 equivalent
83-002189A
Equivalent Circuit
7
QO V+
Q1
Wi © <
> '—] C 10 pF
= Input (2)— e Qs o
Qq
3
+ Input Jq J2 A
—— o a Yo Xo:| 3w
Q7 Qg
6
10 ﬁé - R SRy 4]: —O Output
3
30 30 4‘_"5 v
;‘ h
Ja
012\ 1 —Kﬂw v—{:: Jg v Qg
o \l -——K‘hs Qqq
\ Vel
w §% e £ $n * Yo| %o | amom
4
O v-
83-002188




uPC356

NEC

Ordering Information

Operating
Part Temperature
Number Package Range
uPC356C Plastic DIP 0°C to +70°C
Electrical Characteristics
Tao=25°C,VE =115V

__l'ilm_ Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Input Offset i
Voltage Vio 2 5 my  Rg=50Q
Input Offset i
Current lio L PA
Input Bias
Current Iy 30 200 pA
Large Signal RL=2kQ,
Voltage Gain~~ AvoL 88 106 B yg=+iov
Supply
Current Ice 5 10 mA
Common
Mode
Rejection CMRR 80 100 dB
Ratio
Supply
Voltage
Rejection SVRR 80 100 B
Ratio
Output
Voltage Vom ilz ila .......... v e H] ‘Z__I.l]' kQ ..
Swing +10 +12 v R =2kQ
Common
Mode viw 10" v
Voitage
Siew Rate SRo...... 2 Vis Rm ...

20 V/us Fall

Input Noise f=1KkHz,
Voltage o 2 WAM pYogq
Gain
Bandwidth GBW 5 MHz
Products
Over Operating Temperature Range
Input Offset . Rg <50 Q,
Voltage Vio L s e
Offset
Voltage AVj/ AT 5 wV/°C Ta=Topr
Drift
Input Bias _
Current b 8 o Ta=Topr
Input Offset
c:rrem lio 2 M Ta=Topr

3-12

Absolute Maximum Ratings

Ta=25°C
Voltage Between Y+ and V— 36V
Power Dissipation 350 mW
Differential Input Voltage +30V
Input Voltage (Note 1) *+15V
QOutput Short Circuit Duration Indefinite
Operating Temperature Range 0to +70°C
Storage Temperature Range —55 to +125°C

Note 1. Forsupply voltageslessthan 15V, the absolute maximum
input voltage is equal to the supply voltage.

Comment: Stress above those listed under “Absolute Maximum Rat-
ings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.

Typical Application
Offset Voltage Null Circuit
v+
25k
7
o—2-
o— 4
v_
83-002190A
Operating Characteristics
TA =25°C
Open Loop Frequency Response
120
Vi=+£15V
N\
100
g \R
£ 80
(4]
: N
3 60
a N
':.: 40 \
& \
20

°
= 83-002191A

-
=]

1 10 100 1k 10k 100 k 1M
Frequency (Hz)



NEC uPC356

Operating Characteristics (Cont.)

Ta=25°C
Undistorted Output Voltage Swing Voltage Foll Pulse Resp
28 15
VE=+15V VE=+15V
RL=2k Av=1
24 10
E s \Inpui /
2 Py
2 £
£ 3
3 X
o 1 3 ,/Outwl \
-3 g0
] 3
s 2 / \
i
3 8 a
N £
\ \
4 N é —10 §
0 3 -15 23
10k 100 k 1™ 0M -1 0 1 2 3 4 5 6
Frequency (Hz) Time (us)
Input Equivalent Noise Voltage Swing
200 40
VE=+15V RL=2kQ
Rs=1000Q
160
- Tu ’
& S /
3 2 A
3 120 3 /
;'.' é 20 //
3 w \ : A
o 3
S a
2 \ H 0 ///
a0
\ 3 2
2 ° 2
°% 120 1k 10k 100 k ) s +10 15 +20
Frequency (Hz) Supply Voltage (V)
Voltage Swing Input Bias Current
34 10
V=15V V=15V
32
T 2
< z
o d 1
£ E
A v
% 20 A 8
é . / ] /
3
-3
g / g o1 /,
S 4 / —
// $ S
8 2 2
8 g
4 ° 0.01 8
0.1 1.0 10 20 —10 ) 10 20 30 40 50 6 70
Output Load (kQ) Ambient Temperature (°C)
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uPC356

Operating Characteristics (Cont.)

TA =25°C
Input Bias Current
300
VE=+15V
250
2 200
z /
e
H
O 150
2 /
@ /
3
1
2 00 /
* L— ’/ %
N ‘g“
° 3
-10 -5 [ 5 10
Common Mode Voltage (V)
Supply Voltage Rejection Ratio
120
\\ VE=+15V
Z 100
g B
2 \ \
2 8o Positive
H ~N N sueply
L \ \
)
3
9 Negalive\ \
S Supply \
S a0
>
2 N \
=3
a 20 \ <
~N §
N g
0 3
100 1k 10k 100 k ™ 10M
Frequency (Hz)
Output Source Current
15
E VE=$15V
= m
g
g 20°C
£ —20
(2]
H
2 25°C
2
H
3 s 70°C
8
0 8
5 10 15 20 25 30 35 a0
Output Source Current (mA)

3-14

Output Voltage Swing (V)

Common Mode Rejection Ratio (dB)

Common Mode Rejection Ratio

100
'\ VE=115V
\ RL=2k
80 \
60 \\
a0 \\
20 \
<
AN g
&
\ g
0 3
10 100 1k 10k 100 k ™ 10M
Frequency (Hz)
Supply Current
8

Supply Current (mA)
«

_—
// )

!

AL

- E
8
3
8
o + +10 +15 +20
Supply Voitage (V)
Output Sink Current
V=15V
70°C 25°C | |-20°C
<
8
8
3
3
0 5 10 15 20 25 30 35 40

Output Sink Current (mA)



r C 4PC357
N J-FET INPUT

. DECOMPENSATED
NEC Electronics Inc. OPERATIONAL AMPLIFIER

Description Pin Configuration

The yPC357 is a decompensated operational amplifier

with matched P-channel ion implanted J-FET inputs. S

When the closed loop gain is greater than five (A, > 5) Offset E

the uPC357 has a slew rate of 50 V per microsecond and

a bandwidth of 20 MHz. This device is ideal for applica- H
— Input |2

NC

[T

tions which require high-input impedance and high-fre-
quency operation.

+
Features
+ Input E 6| Output

O Low input offset voltage: 5 mV max

O Offset adjust does not degrade drift or CMRR

O High slew rate: 50 V/us (A, > 5)

O Wide bandwidth: 20 MHz v 4 wpcasrc

O Suitable for high-speed inverting amplifiers and
active filter applications

0O LF357 equivalent 83-002205A

1
[>T
<
T

[T

Offset
Null

|

Equivalent Circuit

-O v+
Q4
5 ds :I |
Offset
Nt © v Q,
1 C; 2pF N
O D I{_
-————* Q3
2 A Qs
= Input O— Qq
3
+ Input 0<t Jq Jz ’ v—
e
./05 Qs Dy ]k D2 3: Ry
: <
Q7 Qg .
6
c1L ¢ O Output
- L
10 pF R: <Rs
30 330
Q12
Q13 K‘
A
Rq SRs S Rs
o S e $sk $ 5k

83-002188




uPC357 NEC

Ordering Information Electrical Characteristics
Operating Ta=25°C,VE=115V,
Part Temperature Limits Test
Numb: Package Ra e —
e : ot Parameter  Symbol Min. Typ. Max. Unit Conditions
uPC357C Plastic DIP 0°Cto +70°C Tnpat Offel
<
Voltage Vio 2 5 mV  Rg<50Q
Absolute Maximum Ratings Input Offsat |
Ta=25°C Current lip 3 50 pA
Voltage Betwsen V+ and V— 36V Input Bias
Iy 30 200 pA
Power Dissipation 350 mW Gurrent
Large Signal RL=2kQ,
Ditferential input Voltage +30V Voltage Gain AygL 88 106 a8 Vg =10V
Input Voltage (see note) +15V Sump!
- — upply lec 5 10 mA
QOutput Short Circuit Duration Indefinite Current
Operating Temperature Range 0to +70°C Common
— o Mode
Storage Temperature Range 55 to +125°C Rejsction CMRR 80 100 (1]
Note: For supply voltages less than +15V, the absolute maximum Ratio
input voltage is equal to the supply voltage. Supply
Comment: Stress above those listed under “Absolute Maximum Rat- Voltage
ings” may cause permanent damage to the device. This is a stress Rejection SVRR 80 100 d8
rating only and functional operation of the device at these or any other Ratio
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating 3:]‘;":‘ Vo +12 +13 '] Ry =10kQ
d‘ f ( d d i d ﬁ td H I b'l' A & e A 4 | | R R R
conditions for extended periods may affect device reliability. Swing FREAN v B> 2k0
Typical Application Common +15.1
yp PP Mode Voltage Viem  £10 v
Offset Voltage Null Circuit Slew Rats SR S Vs R L
50 V/us  Fall
v+ Input Noise f=1kHz,
Voltage " 2 LAVLTI RN
Gain
25k Bandwidth  GBW 20 MHz
27 Products
o—1 Over Operating Temperature Range
3
o—+ Input Offset Rg <50 Q,
4 Voltage Vio 7 mv Ta = TopT
Offset
V- Voltage AVjg/AT 5 w/°C Tp=Topr
83-002190A Drift
Input Bias _
Current b 8 A Ta=Toprr
Input Offset —
Current lio 2 " Tp=Topr
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uPC357

Operating Characteristics

Ta=25°C
Open Loop Frequency Response Undistorted Output Voltage Swing
120 28 VI
= R
VE=+15V " -
100
@ —_
s \ T 20
£ g0 =
3 2
g $ 1.
g a
S 60 8
>
s 2 12
3w 4 2 \
§ \ £ s
-3 3
o o
20 < <
3 3
0 2 0 2
1 10 100 1k 10k 100 k ™ 10M 10k 100 k M 10M
Frequency (Hz) Frequency (Hz)
Voltage Foll Pulse Resp Input Equivalent Noise
15 200
VE =115V Vi =415V
/ Av=1 Rs =100 Q
1 Input v 160
s npul ~ _
3 b
§° AN
s 3 120
2 / \Oulpul \ =
g @
5 2 g
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H X 2 \
£
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-1 g \ 3
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4357 NEC

Operating Characteristics (Cont.)

Ta=25°C
Input Bias Current Input Bias Current
10 300
VE=$15V V=115V
250
< -
~E5 1 2 200
E
£ g /
S 3 150 /
i A8
H 1 3 /|
g o1 / E. 100 /
L1 /
< 50 g
5 e
] :
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-20 -10 0 10 20 30 a0 50 6 70 —10 -5 [} 5 10
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N
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N
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N
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8 15
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T 10
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H r s
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>
s // 5
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NEC

uPC357

Operating Characteristics (Cont.)
Ta=25°C

Output Voltage Swing (V)

-15

|
3

1
)

Output Sink Current
é V=215V
70°C 25°C ||-20°C
5 10 15 20 25 30 35 4

© 830022034

Output Sink Current (mA)
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NIE“ ’ yPC741
. GENERAL PURPOSE
NEC Electronics Inc. OPERATIONAL AMPLIFIER
Description Pin Configuration
The uPC741 is a general purpose operational amplifier
which incorporates internal frequency compensation ofiset [7 -/ e
(C1 =30 pF). It is intended for a wide range of analog Nul r]
applications where high quality and low cost are re-
quired. High common mode voltage range and latch-
free operation make this amplifier ideal for use as avolt- B '""”‘E 3‘,_‘
age follower.
Features
O Internal frequency compensation - tnput o] E|°“"""
[0 Short-circuit protection
[0 Offset voltage null capability
O Large common mode and differential voltage range uPCT4IC/G2 offeet
O No latch-up v E i o
0O pA741 direct replacement 550020158
Equivalent Circuit
7
§ DS o) -
03/| '\n,, Q12 | S Qi
Q14
Q15
2
— Input O- ar :E 3:90
+ Input é_KQ‘ Q2 < Rs 1
$39k
6
$———O Output
°3F|L {04 Q21 EE 22‘?,
I 50Rk7 025>| I
Cy
e T Ko
I’/07 Kous '\024
. OsP— Qg Qg —Kon L—KQU ]: D1
Offset O——4
Null o) —
5 SRy < 3 <
sho3™ 3o T3 @i °zi>‘ ‘(f
ov-
83-002014C
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uPC741 N E C

Ordering Information Electrical Characteristics
Operating Ta =25°C,VE=+£15V
Part Temperature Limits T
Number Package Range B . gs.!
Parameter Symbol Min. Typ. Max. Unit Conditions
uPC741C Plastic DIP 0°C to +70°C Input Offset
uPCT4162 Plastic Miniflat 0°C to +70°C Voltage Vio 160 m Rg=10k0
Input Offset
- R li 20 200 A
Absolute Maximum Ratings Current 0
—_— o .
Ta=25°C o Elae I 80 500 oA
Voltage Between Y+ and V— 36V e
 ecinatl Large Signal RL=2kQ,
Power Dfssfpalfnn, C Package 350 mW Voliage Gain Ayg 88 106 B Vg =10V
Power Dissipation, G2 Package 440 mW Offse Voltage
Differential Input Voltage 130V Adjustable AVjg +15 mV VR =10kQ
Input Voltage (Note 1) 15V Range
Output Short Circuit Duration Indefinite g:rml Igg 15 28 mA
Voltage Between Offset Null and V— +05V
Power P 5 85 W
Operating Temperature Range 010 +70°C Consumption D
Storage Temperature Range —55 10 +125°C Common
Notes: 1. For supply voltages less than 15 V, the absolute maximum :I:igz"n" CMRR 70 90 48 Rg=10kQ
input voltage is equal to the supply voltage. Ratio
Comment: Stress above those listed under “Absolute Maximum Rat-
ings” may cause permanent damage to the device. This is a stress Supply
rating only and functional operation of the device at these or any other Voltage SVRR 89 103 B Rg=<10kQ
conditions above those indicated in the operational sections of this M'F“u""
specification is not implied. Exposure to absolute maximum rating Ratio
conditions for extended periods may affect device reliability. Output
Voltage Vom £12 14 v RL=10kQ
Typical Application Swing
Output
Offset Voltage Null Circuit Voltage Vgm £10 *13 v RL=2kQ
Swing
Output Short
PC741C/G2
“ Circuit ISHoRT 5 20 mA  RL=0
Current

83-002016A
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E uPC741

Operating Characteristics

T A= 25°C
Open Loop Frequency Response Large Signal Frequency Response
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uPC741

Operating Characteristics (Cont.)

83-002021A

83-002023A

Ta=25°C
Supply Current Output Short Circuit Current
T 40
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NEC
_ J-FET INPUT LOW-OFFSET
NEC Electronics Inc. OPERATIONAL AMPLIFIER

PRELIMINARY INFORMATION

Description Pin Configuration

The puPC811 operational amplifier offers high input
impedance, low offset voltage, high slew rate, and
stable ac operating characteristics. NEC’s unique high- Offset E EI NG
speed pnp transistor (fr =300 MHz) in the output stage Nt
solves the oscillation problem of current sinking with a
large capacitive load. Zener-zap resistor trimming in
the input stage produces excellent offset voltage and """“'E Z’ v+
temperature drift characteristics.

Features input E El Output
O Stable operation with 10,000 pF capacitive load
O Low input offset voltage uPC811C/G2
—2.5 mV max v E E'onsel
Null

—7 pV/°C temperature drift

O Low input bias and offset currents
O Low noise: en =20 nV/\/Hz 83-001902A
O Output short-circuit protection
O High input impedance Ordering Information
O Internal frequency compensation Onoratin
O High slew rate: 15 V/us Part Te,:,,e.-a.fm
Number Package Range
Equivalent Circuit uPCB11C 8-Pin Plastic DIP —20 t0 +70°C
v +<?,~ uPC81162 8-Pin Plastic Miniflat —20 to +-70°C
® ®
2 Yor

3
~Input a1l Q2 :I—oo +Input
) £

6
——0O Output

:j
as -——Kmo
Q4 '\l—Koe
§ Trimmed
Pl R2

83-001901A
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uPC81 1

NEC

Recommended Operating Conditions

Absolute Maximum Ratings

Parameter Symbol  Min. Typ. Max. Unit Ta =25°C
Supply Voltage V+ +5 +16 ] Voltage Between V+ and V— 36V
Capacitive Load CL 10,000 PF Power Dissipation, C Package (Note 1) 350 mwW
Output Current lg 10 mA Power Dissipation, G2 Package (Note 2) 440 mW
Differential Input Voltage +30V
Electrical Characteristics Common Mode Input Voltage (Note 3) +15V
Ta=25°C,VE=+15V Output Short Circuit Duration Indefinite
Limits Test Operating Temperature Range —20to +70°C
- es
Parameter Symbol Min. Typ. Max. Unit Conditions Storage Temperature Range —5510 +125°C
Input Offset Voltage Vio 1 25 mV Rg=500Q Notes: 1. Thermal derating factor is 5 mW/°C when ambient
temperature is higher than 55°C.
Input Offset Current lig % 100 pA 2. Thermal derating factor is 4.4 mW/°C when ambient
Input Bias Current Iy 50 200 pA temperature is higher than 25°C.
R =2 kO 3. Forsupply voltages lessthan 15V, the absolute maximum
Voltage Gain Ayor 88 106 dB \IL ; +10 V input voltage is equal to the supply voltage.
¢0== C t: Stress above those listed under “Absolute Maximum
Supply Current Igg 25 34 mA Ratings” may cause permanent damage to the device. This is a stress
Common Mode rating only and functional operation of the device at these or any
Rejection Ratio CMRR 70 100 B other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
Supply Voltage SVRR 70 100 8 rating conditions for extended periods may affect device reliability.
Rejection Ratio
Output Voltage Swing Vg  £12 £135 V R.=10ka
Output Voltage Swing Vo,  £10 +12 V R =2kQ
Common Mode Input .
Voltage Range Vig 11 v
Slew Rate 15 Vs Ay=+1
Input Equivalent Noise o 20 n/ Rg=100Q,
Voltage g ViZ 1=1kHz
Unity Gain Frequency 4 MHz
Over Operating Temperature
Rg =50 Q
Input Offset Voltage Vi 5 mv S g
v " Ta=Topt
Input Offset Voltage o
Drl:ﬁ 08 AV/AT 7 W/ Tp=Top
Input Bias Current Iy 1 A Ta=Toyn
Input Offset Current lio 2 PR Tp=Toy
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NEC

NEC Electronics Inc.
PRELIMINARY INFORMATION

uPC813
J-FET INPUT LOW-OFFSET
OPERATIONAL AMPLIFIER

Description

The uPC813 operational amplifier is a high-speed
version of the uPC811. NEC’s unique high-speed pnp
transistor (ft = 300 MHz) in the output stage yields a
high slew rate of 25 V/us under voltage-follower
conditions without an oscillation problem. Zener-zap
trimming in the input stage produces excellent offset
voltage and temperature drift characteristics.

With ac performance characteristics that are two times
better than conventional bi-FET op amps, the uPC813
is ideal for fast integrators, active filters, and other
high-speed circuit applications.

Features

[0 High slew rate: 25 V/us
O Stable operation with 220 pF capacitive load
O Low input offset voltage

—2.5 mV max

—7 uV/°C temperature drift

Pin Configuration

N
Oftset
Null E El Ne
—Input E ﬂ v+
+input E EI Output
uPC813C/G2
Offset
v E E] Null
83-001902A

Ordering Information

ooooag

Equivalent Circuit

Low input bias and offset currents
Low noise: en = 20 nV/\/Hz
Output short-circuit protection
High input impedance
Internal frequency compensation

Operating
Part Temperature
Number Package Range
uPC813C 8-Pin Plastic DIP 0to +70°C
uPCB1362 8-Pin Plastic Miniflat 0to +70°C

7
V+ O
Q9
3 Yor
—Input a1 Q2 j——o +input
Yos 6
——O Output
——t
J
Qs --——Kmo
p Q4 Qé
q[ a3
Trimmed
o
g R1 R2
«
V-0-
83-001901A
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uPC813

NEC

Recommended Operating Conditions

Absolute Maximum Ratings
Ta=25°C

Parameter Symbol Min. Typ. Max. Unit
Supply Voltage V+ +5 +16 v Voltage Between V-+ and V— 36V
Capacitive Load C, 220 pF Power Dissipation, C Package (Note 1) 350 mw
Output Current Ip 10 mA Power Dissipation, G2 Package (Note 2) 440 mw
Differential Input Voltage +30V
Electrical Characteristics Input Voltage (Note 3] 115V
= 925° + =+
Ta=25°C,VE=%15V Output Short-Circuit Duration Indefinite
& Test Operating Temperature Range —20 to +70°C
P; t Symbol Min. Typ. Max. it iti
arameter ymbol Min. Typ. Max. Unit Gonditions Storage Temperature Range —55t0 +125°C
Input Offset Voltage Vio 1 25 mV Rg=50Q
Notes: 1. Thermal derating factor is 5 mW/°C when ambient
Input Ofset Current lio 25 100 pA temperature is higher than 55°C.
Input Bias Current Iy 50 200 pA 2. Thermal derating factor is 4.4 mW/°C when ambient
— temperature is higher than 25°C.
Voltage Gain Aygr 88 106 dB R - Zka, 3. Forsupply voltagesless than £15V, the absolute maximum
Vg =+10V input voltage is equal to the supply voltage.
Supply Current Iec 25 34 mA Both channels Comment: Stress above those listed under “Absolute Maximum
Co Mod Ratings” may cause permanent damage to the device. Thisis a stress
R !nm!m Ho ie CMRR 70 100 dB rating only and functional operation of the device at these or any
gjection Ratie other conditions above those indicated in the operational sections of
Supply Voltage SURR 70 100 B this specification is not implied. Exposure to absolute maximum
Rejection Ratio rating conditions for extended periods may affect device reliability.
Output Voltage Swing Vo 12 £135 V R =10k
Output Voltage Swing Vg  £10 12 V R =2kQ
Input Voltage Range Vigm £ )
Slew Rate 25 Vs Ay=1
Input Noise e 20 nV/ Rg=100Q,
Voltage n VAZ f=1KkHz
Unity Gain Frequency 6 MHz
Over Operating Temperature Range
Rs =50 Q
Input Offset Voltage V; 5 mv S ’
0 Ta= Tnnt
Input Offset Voltage o
llr':ﬂ 98 AV/AT 7 W/°C Ty=Top
Input Bias Current Iy 7 nA - Tp=Top
Input Offset Current lig 2 A Tp=Toy
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NfE‘( : 4PC4061
. J-FET INPUT LOW-POWER

NEC Electronics Inc. OPERATIONAL AMPLIFIER

PRELIMINARY INFORMATION

Description Pin Configuration

The uPC4061 is a J-FET input low-power operational

amplifier featuring low supply voltage operation from ofiset I -/ Huc

+1.75 V. Supply current is ten times smaller than Null

uPC4081 type J-FET input op-amp. With very low input

bias current characteristics, the uPC4061 is an excel-

lent choice for hand-held measurement equipment """"‘E _7]"*

and other low-power application circuits.

Features

Low supply current: 230 uA

Very low input bias and offset currents
High slew rate: 3 V/us

High input impedance

Low supply voltage operation

Output short-circuit protection
Internal frequency compensation

O TLO61 direct replacement

ooooooo

Equivalent Circuit

+ input E

1PC4061C/G2

h Output

Offset

Nult

83-002015A

Q9

<O~

2
—lnpulo<—t at Q2

3
+input O

I—'#”
l—KQw Q12
RS

>

Qi1

Q7

5
OFFSET o Q6

Q13
N

Q17

NULL

Tlr

A
VWV
\AA%

R3 R6

Q16

Q15

4

Q8

Q20

6 O Output

<O=

83-0028208
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uPC4061

NEC

Ordering Information

Absolute Maximum Ratings

Operating Ta=25°C
Part Temperature Voltage Between V- and V— 36V
Number Package Range P Dissipation (Note 1), C Package 350 mW
4PCADBIC Piastic DIP 2010 +70°C P"w" nfssf"a","" N"‘ 2" = k“ s
uPCADG162 Plastic Miniflat —20t0 +70°C ower Dissipation (Note 2), B2 Package n
Differential Input Voltage +30V
- aas Input Voltage, [Note 3 +15V
Recommended Operating Conditions nput Toltage l '".’ ) _ —
it Output Short Circuit Duration Indefinite
- {mits . Te.st Operating Temperature Range —20to +70°C
Parameter  Symbol Min. Typ. Max. Unit Conditions Storage Temperature Range 5510 +125°C
3:&:‘:, vt £2 +16 v Notes: 1. Derate at 5 mW/°C above 55°C.
Output 1o Source 5 2. Derate at 4.4 mW/°C above 25°C.
Current g Sink 35 M 3. For V£ < %15 V, Vi (max) = V.
Load Comment: Stress above those listed under “Absolute Maximum
Cnpacliance Ratings” may cause permanent damage to the device. Thisis a stress
(Voltage L 220 pF rating only and functional operation of the device at these or any
Follower) other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.
Electrical Characteristics
Ta=25°C, VX ==%15V
‘ Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditiens
Input Offset Voltage Vio 2 10 my Rg = 50
Input Offset Voltage Vio 15 mv Rg = 50, Tp = TgpT
Input Offset Voltage Drift AVjg /AT 10 ui/°t Rg = 50, Tp = Topt
Input Offset Current lig 50 pA
Input Offset Current lio 1.5 nA Ta = TopT
Input Bias Current Iy 10 100 pA
Input Bias Current Iy 3 nA
Large Signal Voltage Gain Ayor 69 75 dB Riy = 10k, Vg = 10V
Supply Current Ige 230 260 A
Common Mode Rejection Ratio CMRR 70 95 dB
Supply Voltage Rejection Ratio SVRR 70 85 (1]
Output Voltage Swing Vom +12  +14 ) Riy = 10k
Common Mode Input Voltage Viem +12  +15,-13 )
lg Source +5
Output Current lg Sink -35 mA Vom =10V
Siew Rate SR 3 V/us Ry = 10k
Input Noise Voltage en 30 nv/\/Hz =1 kHz
Gain Bandwidth Products GBW 1 MHz
Over Operating Temperature Range
Large Signal Voltage Gain AyoL 66 [il:] Ta=Topr
Common Mode Rejection Ratio CMRR 1 90 B Ta=Topr
Supply Voltage Rejection Ratio SVRR 70 90 a8 Ta = Topr
Output Voltage Swing Vom +38 *41 v Ry = 10k, Ty = Tgpt
+471  +5.2 _
Common Mode Input Voltage Viem 28  -35 v Ta = Topr
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NEC J-FET INPUT LO'L\lIsﬁl%c:;é

NEC Electronics Inc. OPERATIONAL AMPLIFIER
Description Pin Configuration
The J-FET input operational amplifier of the uPC4071
is designed as low-noise versions of the uPC4081. \
The features of the uPC4071 have more improved input Offset E E‘"C
equivalent noise voltage, input offset voltage, and Nul
input bias current, than those of the uPC4081. The
uPC4071 is an excellent choice for a wide variety of
applications, including preamplifier and active filter = Input E - Z]"*
circuits. 1,
Features + Input g a Output
O Low noise: e, =18 nV/\/Hz UPCA0T1C/G2
O Low input bias and offset currents
O Output short-circuit protection v E EI offset
O High input impedance: J-FET input stage Null
O Internal frequency compensation
O High slew rate: 13 V/us so.002205
O Latch-free operation
O TLO71 direct replacement
Equivalent Circuit
7
O v+
R1
Qs
2
~ Input Q
3 6
+ Input O —Q Output

o

OFFSET
NULL

83-002244B
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uPC4071 NEC

Ordering Information Absolute Maximum Ratings
i Ta=25°C
Operating
Part Temperature Voltage Between V+ and V— 36V
Number Package Range Differential Input Voltage . +30V
uPC4071C Plastic DIP 0°to +70°C Input Voltage (see Note 1] Ti5v
uPC407162 Plastic Miniflat 0°to +70°C Power Dissipation, G Package 350 MW
) . Power Dissipation, G2 Package 440 mW
Recommended Operating Conditions Output Short Circuit Duration Indefinite
Limits Test Operating Temperature Range 0to+70°C
Parameter Symbol Min. Typ. Max. Unit Conditions Storage Temperature Range —55t0 +125°C
Supply Voltage V+ +5 +16 V

Note: 1. Forsupply voltageslessthan £15V, the absolute maximum

Capacitive Load cL 100 pF input voltage is equal to'the supply V?Itage. )

(Ay = +1) Comment: Stress above those listed under “Absolute Maximum

Output Gurree [ 16_mA Feting oty and fancuonal operation of the devics o these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

Electrical Characteristics
Ta=25°C,VEt=%15V
Limits Test

Parameter Symbol Min. Typ. Max. Unit Conditions

Input Offset Voltage Vio 3 10.0 mV Rg<=50Q

Input Offset Current lio 5 50 pA Ta = 25°C (see Note 1)

Input Bias Current Iy 30 200 pA Ta = 25°C (see Note 1)

Large Signal Voltage Gain AvoL 88 106 dB RL=2kQ, Vg==x10V

Supply Current Ige 2.0 2.1 mA

Common Mode Rejection Ratio CMRR 70 86 dB

Supply Voltage Rejection Ratio SVRR 70 86 dB

Output Voltage Swing Vom +12  +13.5 ) RL=10kQ

Output Voltage Swing Vom +10 +12 v RL>2kO

Common Mode Input Voltage Range Viem +10 )

Slew Rate SR 13 V/us Ay=1

Input Noise Voltage en 18 n/\/Hz Rg=100Q,1f=1kHz

..................... 4uVmsHs=lll[lQI=|I]HztolllkHz

Unity Gain Bandwidth GBW 3 MHz

Over Operating Temperature

Input Offset Voltage Vig 13 mV  Rg=<50Q, Tp = TgpT

Average Input Offset Voltage Drift AVjg/ AT 10 uV/°C  Tp=ToptT

Input Bias Current Iy 1 R Ta=Tppt

Input Offset Current lig 2 A Ta=Tgpr

Note: 1. Input bias currents are temperature sensitive. Short time measuring method is recommended to maintain the junction temperature
close to the ambient temperature.
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NEC uPC4071

Typical Application

Offset Voltage Null Circuit

83-003074A

Operating Characteristics

Ta=25°C
Power Dissipation Open Loop Frequency Response
600 120
V=115V
RL=2kQ
500 100 AN
s G Package \
W i N
o
.§. C Package \5 Q \
£ N £
2 300 \‘\ 3 60 \
a N ® \
€ 200 2 4
] N
©
100 < 20 AN <
8 \ g
g g
0 3 0 8
0 20 40 60 80 100 1 10 100 1k 10k 100 k 1™ 0M
Ambient Temperature (°C) Frequency (Hz)
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wPC4071

Operating Characteristics (Cont.)

Ta=25°C
Output Voltage Swing Voltage Follower Pulse Response
30
| 5
Output
Vi=1+15V s
2 &
& g o
2 20 / 3
o >
3 5
a 2 5
) e = 3 5 Y R
2 @ 5
3 / g Input
> =
3 10 2
2 z
s 32 0
3 2
g s
5 g
[ 8 2
100 300 1k 3k 10k 0 2 4
Load Resistance (Q) Time (us)
Input Bias Current Input Equivalent Noise Voltage
100 104
—~ Vi =315V
V=115V ‘% Rs = 1000
) Z 108
€
H / %
3 2
3 1.0 - 2 102
8 <
@ s
3 5
2 E [ —
0.1 // ; 10
T < E 3
S 5
3 g
0.01 2 1 2
—-20 0 20 40 60 80 10 100 1k 10k 100 k
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]
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H
£
3
o
>
Z 10
o
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8
8
8
° 2
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NEC J-FET INPUT

NEC Electronics Inc. OPERATIONAL AMPLIFIER
Description Pin Configuration

The uPC4081 is a single operational amplifier witha com-

bination of matched ion implanted P-channel J-FET N\

inputs with standard bipolar transistor technology. The om E Eluc

very low-input bias current and high slew rate (ten times
that of general purpose operational amplifiers) makes
this device an excellent choice for integrators, active fil-

ters, and pulse amplifier applications. et E B ZI v

+
Features
+ Input E E] Output

O Wide common-mode and differential input voltage

range 1PC4081C/G2
O Low input bias and offset currents
O Output short-circuit protection v- E 3 Oftset
O High input impedance: J-FET input stage tut
O
O

Internal frequency compensation
High slew rate: 11 V/us typical
O Latch-free operation
O TLO81 direct replacement

83-002245A

Equivalent Circuit
7
O v+
Ry
P I
Qs Nas N1
2
— Input Q Q2
3
6
+ Input O O Output
1 Qg Qi Io——
1 Q7
Q3 Q 1
s 4
OFFSET
NULL  O-
1 > > >
< < <
%Rz T) R :; Rq ShRs R7 Rit ZE D2
a
‘ Ov-
83-0022448
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vPC4081

NEC

Electrical Characteristics
Ta=25°C, V=115V

Ordering Information

Operating
Limits T Part Temperature
_— est Number Package Range
Parameter Symbol Min. Typ. Max. Unit Conditions PLATBIC Prastlc DIP 0°C 10 £70°C
u astic °Cto °
Input Offset )
Vu".ug. Vio 50 150 mv  Rg=500Q uPCA08162 Plastic Miniflat 0°C to +70°C
Input Offset
lj 5 200 A . .
Current o s Absolute Maximum Ratings
Input Bias Iy 30 400 oA Ta=25°C
Current Voltage Between Y+ and V— 36V
I‘;::g;f 'g:;: Ayp. 88 106 B 3:; i ﬁ_lﬁl)v Power Dissipation, C Package 350 mW
Supply Power Dissipation (Note 1), G2 Package 440 mW
Current lce 20 28 m Differential Input Voltage +30V
Common Input Voltage (Note 1) +15V
I'!‘e(;::linn CMRR 70 76 dB Output Short Circuit Duration Indefinite
Ratio Operating Temperature Range 0to +70°C
3urply Storage Temperature Range —55te +125°C
n:i‘:cglgon SVRR 70 76 dB Notes: 1. For supply voltages less than +22 V, the absolute maximum
Ratio input voltage is equal to the supply voltage.
C t: Stress above those listed under “Absolute Maximum Rat-

Output v - ings” may cause permanent damage to the device. This is a stress
v"'!'ﬂ’ oM £12+135 v B =10kQ rating only and functional operation of the device at these or any other
Swing conditions above those indicated in the operational sections of this
Output specification is not implied. Exposure to absolute maximum rating
Voltage Vo £10 +12 v RL=2kQ conditions for extended periods may affect device reliability.
Swing
Common Typical Applications
Mode Input X
Voltage Viem 10 v Offset Voltage Null Circuit
Swing
Slew Rate SR T Vs Av=1 HPCA4081C/G2
|En|"!' lent f=1kH
quivale = z,
Noise N % WAME g 000
Voltage
Unity
Gain GBW 3 MHz
Bandwidth
Over Operating Temperature
Input Offset Rg<50Q, 83-002246A
Voltage Vio L
Input
Offset AVio/ AT 10 uV/°C  Tp=TopT
Voltage Drift
Input Bias —
Current b 10 - Ta=Topr
Input Offset
c,fmm lio 5 nA Ta=Topr
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uPC4081

Operating Characteristics
Ta=25°C

Open Loop Frequency Response Large Signal Frequency Response
120 30
VE= 15V
RL=2kQ V=215V W RL=10kQ

100
N

3

g \\ S !

E 60 \ '§ V=110V

N H

2 0 \\ :gw \
3
(<]

w \\ . [ \

o

£ g3.002247n
(-]

= 530022408

1 10 100 1k 10k 100 k ™ 10 100 1k 10k 100 k 1™ 10
Frequency (Hz) Frequency (Hz)
Output Voltage Swing Output Voltage Swing
a0 30
RL=10kQ VE=215V
|
- % / - /
s - z 20 /
g g
H é
@ 20
H v H
s 2 /
F in
S 3
o 10 o
/ - <
/ E g
S 8
g 8
g e
0 3 1) 3
0 £10 +20 100 300 1k 3k 10k
Supply Voltage (V) Load Resistance (kQ)
Voltage Foll Pulse Resp Input Bias Current
100
€ 5
2 ™ output RL=2k0 V=218V
s CL =100 pF
f . VE=2315V 10
- -
2 / \\ g
3 =
-5 § /
2 »
1 P 4 S 10
5 N 2 r
- Input o
3 H
@ £
o -
g0 04 7
2 L~
= Z / S
H s é /—" %
= g g
& 2
2 0.01 @
[) 1 2 3 4 —20 ) 20 40 60 80
Time (us) Ambient Temperature (°C)
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©uPC4081

NEC

Operating Characteristics (Cont.)

Ta=25°C
Input Equivalent Noise Voltage
104
V=315V
Rs=100Q
EN 103
S
3
&
g 102
3
2 \
A —
£ 10
1
10 100 1k 10k 100
Frequency (Hz)
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> 83-002253A

Supply Current (mA)

25

2.0

0.5

Supply Current

© 83-002254A

+5 +10 +15 +

N

Supply Voltage (V)



NEC PROGRAMMABLE

NEC Electronics Inc. OPERATIONAL AMPLIFIER
Description Pin Configuration

The uPC4250 is a very versatile monolithic operational

amplifier. The quiescent power dissipation, input offset “

and bias current, slew rate, and gain bandwidth product ofiset Nuit [+ E' lser

are determined by a single external programming resis-
tor. Because this device is individually programmable, a

large variety of circuit functions can be realized by stock-
ing a single operational amplifier type. In addition, this tnput |2 ZI‘”
device operates from as little as =1 V, making it ideal for .
portable applications.

+ Input |3 6| Output
Features [ :l
O +1Vto 18 V power supply operation uPCazS0C/G2
O Standby power consumption as low as 500 nW V- E ﬂonset Nul
O Programmable electrical characteristics
O Internal frequency compensation
O Offset-voltage nulling capability 83-002256A
O Short-circuit protection
O LM4250 direct replacement

Equivalent Circuit

O v+
140k 3 Rs 25K Ruw
< <
L
5k SRy 6k Rs 5k Re
p:
Q1o Q1 [V
N r\i"z
T Qs
LKL: Qe
R2 7008 Ria
| <
I_——Kcm \
tli: 1400 3 Rig
G2 Ll 1 100k &
+—"WA—O Output
R
>
Qs 100 Q %; Ri2
l Ko,; Qs 1
>
a Kl v a 100k S R
3 h\ o 7 :, 15
1
Offset a |
Nt © "
5kSR 10k2 R
S Ra 8 Qs
5 5k 4
Offset A : O V-

Null
R3

83-002255C
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vPC4250

NEC

Absolute Maximum Ratings

Ordering Information

Ta=25°C Operating
Voltage Between vt and V— 6V Part Temperature
— Number Package Range
Power Dissipation, C Package 350 mW -
uPC4250C Plastic DIP 0°C to +70°C
Power Dissipation, 62 Package 440 mW
" " uPC425062 Plastic Miniflat 0°C to +70°C
Differential Input Voltage 130V
Input Voltage (Note 1) +15V
ISeT Current 150 uA
Output Short Circuit Duration Indefinite
Operating Temperature Range 0to +70°C
Storage Temperature Range —851t0 +125°C
Note: 1. For supply voltages less than 15 V, the absolute maximum
input voltage is equal to the supply voltage.
Comment: Stress above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. Thisis a stress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.
Electrical Characteristics
Ta=25°C,VE=115V
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
] mV  ISeT =1 wA, Rg < 100 kQ
] mV  ISeT =1 LA, vE=415V, Rg <100 kQ
Tngut Ofisat Voliage Vio 8 oV lger =10 A, Rg < 100 kQ
6 mV  ISeT = 10 uA, vEt=+415V, Rg < 100 kQ
Input Offset Current B e, 6 ... ST R
20 R IgeT=10uA
10 R ISeT=14A
.......................................... DL RS LT L R LR LR RRRLERERLE
Input Bias Current I 1uh V= =151
5 A IgET=10pA VE=£15V
Voo i oo B =T Vp=£OVR =10k
95 (1] ISeT = 10 A, Vg = 10V, Ry = 10 kQ
n pA ISET=1pA
8 uh  IGET=1pAVE =115V
Supply Current Iee 100 ph  ISET=10 LA
90 uh  IGET=10uA VE=+15V
330 W ISET=1pA
Power Dissipation Pp

IgeT = 10 WA, VE = +15V
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NEC 4PCa250

Electrical Characteristics (Cont.)
Ta=25°C, V=415V

Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
+13.5 v ISET= 1A
Input Voitage Range Viem
+0.6 Vo Iggr=10uA VE =15V
+12 V  Iger=1pA R =100 kQ
Output Voltage Swing Vom ISET = 10 A, R = 10 kQ
+0.6 Vo Iger=10pA VE =15V, R = 10kQ
Common Mode Rejection Ratio CMRR .. 70 ..................... dll .. .I.s?T.=. .‘. ”A nssm kQ ...........................
70 48 IgeT =10 uA, Bg < 10 kQ
Supply Voltage Rejection Ratio SVRR .. " ..................... 'm .. .'.sﬂ.:. .'. ‘.‘!\’. Hss II] kQ ...........................
74 dB  Iger = 10 uA, Rg < 10 kQ
Typical Application
v+ ve
2 7 uPC4250C/G2 oNL7 uPCa250C/G2
o— o—
O_—3 0—3
IseT
V— v—
_ V+4|v-| —05 legy ~ Y+ — 0.5
lseT = ——p SET T Reer
83-002257B
Offset Null Circuit 500 Nano-Watt x 10 Amplifier
3.3 M
O— 330 k 2
3 Vi
o— uPC4250C/G2 Vo
3 +
300 k
-1.0V
83-002258A 83-002259A
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©wPC4250

Operating Characteristics

11

TA =25°C
Input Bias Current
1000 =
_ 100 ==:
<
£
E‘ V=415V 1
10
8., H =
k4 e EvE=+15V
3
g

A <
§
8
0.1 2
0.1 1 10 100
IseT (UA)
Input Offset Current
10
5
F 1uA<IseT <10 pA
£ F15VSVES ISV
§ o
3
o
3
a
£
—10 <
s
<
S
8
—15 8
—20 [ 20 40 60 80
Ambient Temperature (°C)
Output Voltage Swing
30 T T
VE=+15V
|
t
|SEY:1°II5/’_ "l IseT=14A
24 / 2.4
g
3 IseT =1 uA
£
3 18 VE=1+15V 18
@ | p— IseT = 10 4A
§
] b
% 12 1.2
3
o
6 0.6
0 ]
1k 10k 100 k 1™

Load Resistance ()
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Input Bias Current (nA)

Input Offset Voltage (mV)

Input Offset Voltage (mV)

Input Bias Current

a0
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20 T
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10
IseT = 14A VE=+1.5V T —
) Vi=+15V
<
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8
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—
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<
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8
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uPC4250

Operating Characteristics (Cont.)

Ta=25°C
Output Voltage Swing Supply Current
Wl L T 11 1000 —
[ TR<Iser<104A
RL=10kQ ¥
100 =
=3 > % z S Saast s =
£ 2 T
H A z T
V+=+15V
B, il
£ o T VE=215V H
> > v
: g
s 10 @
° 1
v 3 g
8 &
A % g
- 2 0.1 2
0 +2 +4 +6 +8 £10 12 14 £16 0.1 1 10 100
Supply Current (uA) IseT (LA)
Supply Current Open Loop Voltage Gain
100 107 =
==
RL = 100 kQ
80
= Vi=+15V £
g IseT = 10 A : 5 o
z 60 } ) Vi =+15V,Vo =10V
9 S
£ VE=+15V S
o a
> 8 ™
g 4 W )
a § 10 Vi=*15V,Vo =106V
=]
>
I Teaaom 3 - 3
seT =14 Vi=+15V g » g
Vi =+15V Z 32
0 10
-20 [} 20 40 60 80 01 1.0 10 100
Ambient Temperature (°C) IseT (LA)
Gain Bandwidth Product Slew Rate
™ 10
: ===z Sz
T T
1 ul jnna)
——HHH t
= R =10 kQ
o) 1.0
z AL 100kD
T 100k =+
3 + - E
8 } g
e Fve=+15v Y
£ = 0.1
E [ 4
2 V=115V g
B 10k | LA
£ T
K] 0.01
< H— <
I T - ]
8 §
8 8
1k 8 0.001 2
0.1 1.0 10 100 0.01 1 1.0 10 100
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uPC4250 NEC

Operating Characteristics (Cont.)

Ta=25°C
Phase Margin Rser
I o
T T T
Ry = 100 kQ
8 VE=115V
% oM b
H I g PN
2 60 | ]
s A > E=
£ ~— VE= 15V e im vi= N
g ™~ 5 =
= 40 »
< <
E TN LA | vE=zx15v !
o 100 k
20 < .
0 3 10k 3
0.1 1.0 10 100 0.01 0.1 1 10 100
IseT (uA) Supply Current (LA)
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NE C DUAL LOW-POWER

NEC Electronics Inc. OPERATIONAL AMPLIFIER
Description Pin Configuration

The uPC358 is designed to operate from a single power

supply, with the option to operate from split power sup- A/

plies. This amplifier offers the circuit designer low power Output A D z| v

supply current drain, input common mode voltage, and
large output voltage swing both of which include ground.

Features —Input A E } El Output B

O Internal frequency compensation

0O Large output voltage swing:
0Vto (V+—1.5V) +nputa 3 El—lnpula

O Input common-mode voltage range includes

ground

O Wide power supply range: GND V) E El“""““’
single supply 3V to 30V DC

0 Dual supplies: £1.5V to 15V DC HPC358C/G2

O LM358 direct replacement

83-002285A

Equivalent Circuit

1/2 Circuit

- Sve
GD 6uA 100 HAJ
05
~ Cc 1 ‘W—Kns
r—oompm

>
<; Rsc
3,5

+ Input & AJr—én

Q13
Qg Qg Q2 50 uA

4
: O GND (V-]

.|

— input

1,7

X

83-0022848
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uPC358

NEC

Ordering Information

Operating
Part Temperature
Number Package Range
uPC358C Plastic DIP 0°C to +70°C
uPC35862 Plastic Miniflat 0°C to +70°C
Absolute Maximum Ratings
Ta=25°C
Voltage Between V+ and V— 32V
Differential Input Voltage 2v
Input Voltage —031t0 +32V
Power Dissipation, C Package 350 mw
Power Dissipation, 62 Package 440 mW
Output Short Circuit Duration Indefinite
Operating Temperature Range 0to +70°C
Storage Temperature Range —55 to +125°C

Comment: Stress above those listed under “Absolute Maximum Rat-
ings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.

3-46

Electrical Characteristics

Ta=25°C, V=15V,

Parameter

Symbol

Limits

Typ. Max.

Test
Conditions

Input Offset
Voltage

Vio

2 17

mV

Rg=00Q

Input Bias
Current

45 250

nA

Input Offset
Current

5 50

nA

Common
Mode Input
Voltage
Range

Vicm

V+
—-15

Supply
Current

Icc

07 12

Voltage Gain

AvgL

100

Output
Voltage
Swing

Vom

V+
-15

-

Common
Mode
Rejection
Ratio

CMRR

70

Supply
Voltage
Rejection
Ratio

SVRR

65

100

Channel
Separation

cs

120

f=1KkHz
to 20 kHz

Output
Current
(Source)

1o SOURCE

40

+lnput=1V
—Input=0V

Output
Current
(Sink)

10 SINK

+lnput=1V
—input=0V

+input=1V
—Input=0V
Vg = 200 mV




uPC358

Operating Characteristics

T AT 25°C
Supply Current Input Bias Current
a 100
v+
mA l fce
3 75
z z
£ =
z 8 P
£ 3
£, 50
3 g o
>
5 @ /
g Ta=01t070°C =
& A 5 ——
@ E L] Ta = +25°C
1 i 25
—— /TA I _20°c
3 ]
] 3 ° 3
[ 10 20 30 40 0 10 20 30 a0
Supply Voltage (V) Supply Voltage (V)
Voltage Gain Current Limiting
160 70
RL - 20kQ _ It
120 ~ T 60 —
o // §
3 3
< Ry = 2kQ 3
8 80 g 50
s 3
4 S
=
2 g \
=
“ g 10 \
§ \ §
8 8
g I~ g
2 2
0 < 30 8
0 10 20 30 40 ~20 [ 20 40 60 80
Supply Voltage (V) Ambient Temperature (°C)
Common Mode Rejection Ratio Open Loop Frequency Response
120 140
10 MQ
AAA
100 120 v+
@ /
3z " 0.1 uF
e 100
% 80 N l——‘ Vo
< Vin SO
§
2 80 V+i2
§ 60 ~N
H 60
o
H N
2 a0
€
o 40
E V+=1 co‘sh Vt=30V
8 = E: 2 5
] I
[ 2 ° 3
100 1k 10k 100 k ™ 1 10 100 1k 10k 100 k ™ 10M
Frequency (Hz) Frequency (Hz)
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uPC358

Operating Characteristics (Cont.)

Ta=25°C
Large Signal Frequency Response Voltage Follower Large Signal Pulse Response
20 N -
RL>2kQ
100 k L
) vV =15V
3
+15V g
=15 Vo 32
5 b AAA > é / \
2 F—w 5
> Vin £
2 \ +7vOo——]+ 3 A
IR 2k [}
5 \ e 7 1 1 T
3 3
g £
o 5 §, 2
N g § <
N 8 5 1 S
0 H ° 2
1k 3 5 10k 3 5 100k 3 ™ 0 10 20 30 40
Frequency (Hz) Time (us)
Current Sinking Current Sourcing
10 5
V+=15V
v+
I
s +
s 10 2 v+r2
Y 23
g v+ : o
3 s o
bt £
.5 o
>
5 3 2
o o1 v+H/2 lo £ /
/ Vo ° /
1
g g
] 8
8 g
0.01 2 ° 2
0.001 0.01 0.1 1.0 10 100 0,001 0.01 0.1 1.0 10 100
Output Sink Current (mA) OQutput Source Current (mA)
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NEC

NEC Electronics Inc.
PRELIMINARY INFORMATION

uPC812

DUAL J-FET INPUT LOW-OFFSET

OPERATIONAL AMPLIFIER

Description

Dual operational amplifier uPC812 offers high input
impedance, low offset voltage, high slew rate, and
stable ac operating characteristics. NEC’s unique high-
speed pnp transistor (ft = 300 MHz) in the output stage
solves the oscillation problem of current sinking with a
large capacitive load. Zener-zap resistor trimming in
the input stage produces excellent offset voltage and
temperature drift characteristics.

Features

O Stable operation with 10,000pF capacitive load
O Low input offset voltage:
3 mV max
7 uV/°C temperature drift
Low input bias and offset currents
Low noise: en = 20 nV/v/Hz
Output short-circuit protection
High input impedance
Internal frequency compensation
High slew rate: 15 V/us

oooooo

Equivalent Circuit

1/2 Circuit

Q9

Yor

2,6 3,5
~Input Q1 Q2 j—»o +Input
Yos

1L
L

i‘ﬁ

1,7
——O Output

Q4

Yos
Trimmed

R1 R2
4
V-0

Pin Configuration

83-001901A

-/
Output A E E’ v+
—input A E 3 Output B
+Input A E E’ —Input B
B
v— E + a +input B
uPC812C/G2
83-001903A
Ordering Information
Operating
Part Temperature
Number Package Range
uPC812C 8-Pin Plastic DIP —20to +70°C
uPC81262 8-Pin Plastic Miniflat —20to +70°C
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uPC812

NEC

Absolute Maximum Ratings

Electrical Characteristics

Ta=25°C Tpo=25°C, V=415V
Parameter Symbol 4PC812C ,PC812G2 Unit Limits Test
Voltage Between V+ and V— V+—V— 36 36 v Parameter Symbol Min. Typ. Max. Unit Conditions
Power Dissipation Po m?;?;l” [Nﬁf?l mw Input Offset Voltage Vig 1 30 mV Rg=500Q
- Input Offset Current lig 256 100 pA T;=25°C
Differential Input Voltage Vig +30 +30 )
Input Bias Current Iy 50 200 pR Ty=25°C
Common Mode Input Voltage .
(Note 3) Viem %15 5V . RL=2ka
Voltage Gain Ayt 80 106 dB VL —hov
Output Short Circuit Duration Indefinite  Indefinite s 0=
Operating Temperature Range Tow —20t0+70 —20t0+70 °C Supply Current lec 5 68 mA Bothchannels
Storage Temperature Range Tsg —5510-+125 —55t0+125 °C Common Mode CMRR 70 100 8
Rejection Ratio
Note: 1. Thermal derating factor is 5 mW/°C when ambient temp-
erature is higher than 55°C. Supnly """“9“ SVRR 70 100 dB
2. Thermal derating factor is 4.4 mW/°C when ambient Rejection Ratio
temperature is higher than 25°C. Output Voltage Swing Vo 12 135 V R =10k
3. Forsupply voltageslessthan 15V, the absolute maximum . —
input voltage is equal to the supply voltage. Output Voltage Swing Vo, 10 £12 V R =2kQ
Comment: Stress above those listed under “Absolute Maximum Input Voltage Range Viem =11 v
Ratings” may cause permanent damage to the device. This is a stress —
rating only and functional operation of the device at these or any Slew Rate 15 Vis A =+1
other conditions above those indicated in the operational sections of . nV/_ Rg=1000Q,
this specification is not implied. Exposure to absolute maximum Input Naise Voltage en 0 VHz f=1kHz
rating conditions for extended periods may affect device reliability. Unity Gain Frequency 4 MHz
Recommended Operating Conditions Channel Separation  CS 120 @ e
Parameter Symbol Min. Typ. Max. Unit Over Operating Temperature
Supply Voltage V+ +5 +16 v R =500
Capacitive Load [ 10,000 pF Input Offset Voltage Vig 5 mV T: T X
Output Current lp 10 mA Input Offset Voltage
m’;" 08 AV/AT 7 W/C Ty=Toy
Input Bias Current Iy 7 nA - Tp=Top
Input Offset Current lip 2 A Tp=Tyy
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vPC812

Operating Characteristics

Ta=25°C
Voltage Foll Pulse Resp Voltage Follower Pulse Response
I RL=o RL=2kQ
T CL=0 CL = 2,200 pF|
T
[ |
GND \J A GND -+ A
T < T <
S 8
7] 8 8
I 8 8
T 8 T g
5 V/div Vertical 5 V/div Vertical
1 us/div Horizontal 2 ps/div Horizontal
Voltage Follower Pulse Response Voltage Follower Pulse Response
3 CL=220pF CL = 2,200 pF
T
GND HHHHHHHHHHHH A GND H-HHHHH-HHH A
/ ~
F
< I <
3 8
g g
3 T 2
5 V/div Vertical 5 V/div Vertical
2 ps/div Horizontal 8 us/div Horizontal
Voltage Foll Pulse Resp
3 CL = 10,000 pF
I |
GNDHHHHHHIIG"% A
T
I <
g
8
g
T 8

5 V/div Vertical
10 us/div Horizontal
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NEC
, DUAL J-FET INPUT LOW-OFFSET
NEC Electronics Inc. OPERATIONAL AMPLIFIER

PRELIMINARY INFORMATION

Description Pin Configuration

Dual operational amplifier uPC814 is a high-speed
version of the uPC812. NEC’s unique high-speed pnp
transistor (fr = 300 MHz) in the output stage yields a
high slew rate of 25 V/us under voltage-follower
conditions without an oscillation problem. Zener-zap
resistor trimming in the input stage produces excellent
offset voltage and temperature drift characteristics.

N

Output A E El V+
—Input A E —-—~Z| Output B
Having ac performance characteristics that are two
times better than conventional bi-FET op amps, the
+Input A E E| ~Input B
B
+

uPC814 is ideal for fast integrators, active filters, and
other high-speed circuit applications.

Features v E

O High slew rate: 25 V/us
O Stable operation with 220-pF capacitive load
O Low input offset voltage:

—3 mV max

—7 pV/°C temperature drift

-—-E] +Input B

83-001903A

upC814C

Ordering Information

O Low input bias and offset currents Operating

O Low noise: en = 20 nV/+/Hz Part Temperature
O Output short-circuit protection Number Package Range

O High input impedance 1PC814C 8-Pin Plastic DIP —20to +70°C

O Internal frequency compensation

Equivalent Circuit (1/2 Circuit)

® ®
-—KQQ

3 3,5
~Input Ql Q2 j—»o +Input
Yos

Yor

1l
1T

:j
Qs

Q4

) 2

R1 R2

MY

Trimmed

o
T

1,7
$——O Output

Q1o

83-001901A
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Absolute Maximum Ratings
Tpo=25°C

Electrical Characteristics
Ta=25°C, V=115V

Voltage Between V+ and V— 36V
Power Dissipation 350 mw
Differential Input Voltage +30V
Common Mode Input Voltage (Note 1) +15V
Output Short Circuit Duration Indefinite
Operating Temperature Range —20 to +70°C
Storage Temperature Range —5510 +125°C

Note: 1. Forsupply voltageslessthan 15V, the absolute maximum

input voltage is equal to the supply voltage.

Comment: Stress above those listed under “Absolute Maximum

Ratings” may cause permanent damage to the device. Thisis

astress

rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Paramater Symbol Min. Typ. Max. Unit
Supply Voltage V+ +5 +16 v
Capacitive Load Cp 220 pF
Output Current lg 10 mA
Operating Characteristics
Ta=25°C

Voltage Follower Pulse Response

EE CL=0
I
T

GND [t
AN
T \
I <
5

5 V/div Vertical
500 ns/div Horizontal

3-54

Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Input Offset Voltage Vio 1 3 mV Rg=50Q
Input Offset Current lio 25 100 pA Tp=25°C
Input Bias Current Iy 50 200 pA Tp=25°C
. RL=2kQ,
Voltage Gain Ay 88 106 dB Vg =10V
Supply Current lee 5 68 mA Bothchannels
Common Mode
Rejection Ratio GMAR =70 100 48
Supply Voltage SRR 70 100 18
Rejection Ratio
Output Voltage Swing Vg  +£12 £135 V R =10k
Output Voltage Swing Vg,  £10 +12 V R.=2kQ
Input Voltage Range Viem =11 )
Slew Rate 25 V/us Ay=+1
. nV/ Rg=1000Q,
Input Noise Voltage en 20 iz 'il iz
Unity Gain Frequency 6 MHz
. f=1Hzto
Channel Separation CS 120 dB 20 kHz
Over Operating Temperature
Rg=500Q,
Input Offset Voltage v 5 mV
i y " Ta=Topt
Iunr;;'l:l Offset Voltage Alip/AT 7 W70 Ty =Toy
Input Bias Current Iy 7 A Tp=Tep
Input Offset Current lig 2 A Tp=Tyy
Voltage Follower Pulse Response
R RL=2kQ
I CL =220 pF
GND HHHH-+HHHHH EHJ;IHE:HHJ. HHHHHAHHHH
i e
£ <

5 V/div Vertical
500 ns/div Horizontal



N E C DUAL GENERAL #Sg;ggg

NEC Electronics Inc. OPERATIONAL AMPLIFIER
Description Pin Configuration

The uPC1458 ia a dual general purpose operational

amplifier whichincorporates internal frequency compen- N

sation. This circuit was designed for a wide range of gen- Output A E B v+

eral applications. Large common mode voltage range
and latch-free operation make this device ideal for
voltage-follower applications where quality and cost

I~

are major concerns. ~ Input A } 3“"""“
Features

O Internal frequency compensation + Input A E E‘ Input B
O Short-circuit protection

O Large common mode and differential input voltage

O No latch-up v- E g+lnpm5

[0 MC1458 direct replacement

HPC1458C/G2

83-002118A

Equivalent Circuit

1/2 Circuit

8
O
LN l»‘j LN I‘J I‘J "
Qg Q. Q12 Qig
A ~>° ri Nos
Qia
Q15
2,6
O~ >
~ Input —| Qg 3 3::9(’
3,5 S Rs
()—t Qq Q2 ‘—] 2
+ Input 39k
1,7
Output
g Ve S Ry
% A" LN 9z $250
L Rz Q. s
! 50 k 28 j
[
30 pF
Kozo
l)07 : Kons '\02.
Qs Qs Q1o —'Kou '——KQV A Dy
> > >
Ry SR: Ry Rq Ri2 $  Ryy < N V-
1k P50k 1k 5k S0k S sok s 0% Qx
4
¢ ¢ O
V-
83-002117C]
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Ordering Information Electrical Characteristics
Operating TA = 25°C, VE=+15V
Part Temperature Limits
Number Package Range _— Test
- P Symbol Min. Typ. Max. Unit Conditions
uPC1458C Plastic DIP 0°C to +70°C p—r—
n|
uPC145862 Plastic Miniflat 0°C to +70°C vl,':,,ﬂ, Vio 10 60 mv Rg=10kQ
Input
Absolute Maximum Ratings Offset Voltage ~ AVjg/AT 3 Mm/°C Rg=10kQ
Ta=25°C Drift
Voltage Between V and V— 36V Il;l:r‘:'er?tﬂm lig 20 200 A
Power Dissipation, C Package 350 mW
- ot as | 80 500 A
Power Dissipation, G2 Package 440 mW Current b
Differential Input Voltage +30V Large Signal BL=2kQ
Aygr 88 104 dB - f
Input Voltage (Note 1) +15V Voltage Gain Vp =10V
t Short Circui Indefinit Channel f=10H,
QOutput Short Circuit Duration ndefinite Separation cs 120 a8 AL=2kQ
Operating Temperature Range 0te +70°C
Supply | 30 56 mA
Storage Temperature Range —55to +125°C Current cC - -
Note: 1. For supply voltages less than 15 V, the absolute maximum Power PD 90 170 W
input voltage is equal to the supply voltage. Consumption
Comment: Stress above those listed under “Absolute Maximum Rat- Common
ings” may cause permanent damage to the device. This is a stress Mode
rating only and functional operation of the device at these or any other Rejection CMRR 70 90 d8 Rs=10kQ
conditions above those indicated in the operational sections of this Ratio
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability. 3"5:”
oltage
Rejection SVRR 83 103 dB Rg <10kQ
Ratio
Output
Voltage Vom E12 %14 v RL=10kQ
Swing
Output
Voltage Vom  E10 £13 v RL=2kQ
Swing
Input
impedance RN 03 1 MQ
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Operating Characteristics

Tp=25°C
Open Loop Frequency Response Large Signal Frequency Response
120 32
Ta=25°C .
110 Ta=25°C
VE=+15V 28 VE=15V
100 ~ Y RL=10kQ
90 N = 24
~ 80 \‘ s
g ., N g \
I 3
‘s o
3 60 \‘ g 16
o \ 8
S & N\ 3
\\ 2
30 3 s
20 \ S \ g
\\ 2 4 &
10 8 g
0 3 0 8
1 10 100 1k 10k 100 k M 0 1k 100k M
Frequency (Hz) Frequency (Hz)
Output Voltage Swing vs Load Resistance Output Voltage Swing
Ta = +25°C
30 RL>2kQ
40
° Ta=25°C =
B Vi=+15V s /|
o 3 7
£ 20 H r/
(7]
3 K P
=
s / 22 P
>
i 3 -
10 E
3 / E] P
7 prd
] - g
& 5
g g
0 8 3
0.1 1 10 100 o 10 +20
Load Resistance (k) Supply Voltage (V)
Power Consumption Supply Current
Ta = +25°C Ta=+25°C
200 4
s 3
E E
3 I3
s H
g Wl s
g / S
2 100 ” 22
Q a
o a
8
H
4
8 g
g :
0 1 2 0 2
) +10 +20 [ +10 +20
Supply Voltage (V) Supply Voltage (V)
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uPC1458

Operating Characteristics (Cont.)

Ta = 25°C
Tcc — Ta Characteristics
VE=+15V
4
<
E
H
E
=3
o
> 2
-3
-3
3
o
<
&
5
3
0 2
—20 [ 20 a0 60 80
Ambient Temperature (°C)
Power Consumption
200
VE=H+15V
g
£
i3
k]
k-
€ 100
2
I3
o
o
]
z
I3
0
—20 [ 20 a0 60 80
Ambient Temperature (°C)
Input Offset Current
80
VE=H#15V
60
€ 40
@
§ \'\
a ~
3 2 P—
= ——
9]
H
g o
-20
—40
-20 [ 20 40 60 80

Ambient Temperature (°C)
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Output Short Circuit Current (mA)

Input Bias Current (nA)

30

20

150

100

50

Output Short Circuit Current

Vi=%15V
r—
T ——
P
&
8
8
8
—20 [ 20 40 60 80
Ambient Temperature (°C)
Input Bias Current
V=15V
\\
~—]
<
&
&
3
2
—20 0 20 40 60 80

Ambient Temperature (°C)
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NEC Electronics Inc.
PRELIMINARY INFORMATION

uPC4062

DUAL J-FET INPUT LOW-POWER
OPERATIONAL AMPLIFIER

Description

The uPC4062 is a low-power, J-FET input, operational
amplifier featuring low supply voltage operation from
+1.75 V. Supply current of uPC4062 is 1/10 the supply
current of a uPC4083 op-amp. With very low input bias
current characteristics, the uPC4062 is an excellent
choice for hand-held measurement equipment and
other low-power application circuits.

Features

Low supply current: 400 A

Very low input bias and offset currents
High slew-rate: 3 V/us

High input impedance

Low supply voltage operation

Output short-circuit protection
Internal frequency compensation

ooooonoag

Equivalent Circuit

1/2 Circuit

Pin Configuration

—/

Output A E
— Input A E
+ Input A E

oy

>
<

HPC4062C/G2

o
3 Output B
a — InputB
EI + Input B

83-002118A

Q9

Q14

<6m

2,6
~lInput o-—t at Q2

3,5
+Input O-

J"011 Q16

Q10 Q12

H

Q15

Q17

Q18

Q3 Q4 Q7

Qi3
N

1,7 O Output

4
O
v

83-0028208
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Ordering Information

Absolute Maximum Ratings

Operating Ta=25°C
Part Temperature Voltage Between V+ and V— 36V
Number Pacf(age Range Power Dissipation Note 1), C Package 350 mW
#PCADG2C Pla:ﬂlc I]IP Oto +70°C Power Dissipation (Note 2), G2 Package 440 mW
PCA06262 Plastic Miniflat 010 +70°C Differential Input Voltage 30V
. e Input Voltage (Note 3) +15V
Recommended Operatmg Conditions Output Short Circuit Duration Indefinite
Limits Test Operating Temperature Range 0to+70°C
Parameter  Symbol Min. Typ. Max. Unit Conditions Storage Temperature Range 55 to +125°C
3:1'::;‘; vE 2175 16V Notes: 1. Thermal derating factor is 5 mW/°C for T > +65°C.
2. Thermal derating factor is 4.4 mW/°C for T > +25°C.
Output Io 5 mA 3. For supply volt'ages less than +15V, the absolute maximum
Current input voltage is equal to the supply voltage.
Load )
e m
Follower)
Electrical Characteristics
Tao=25°C, V=15V
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Input Offset Voltage Vio 2 15 my Rg =50
Input Offset Voltage Vi 20 mV Rg =50, Tp = Tgpr
Input Offset Voltage AVj/ AT 7 pV/°C Rg =50, Ty = Tgpr
Input Offset Current lig 5 50 pA
Input Offset Current lig 15 nA Ta=Topr
Input Bias Current Iy 10 100 pA
Input Bias Current Iy 3 nA Ta = TopT
Large Signal Voltage Gain AyoL 69 75 dB R =10kQ,Vg==10V
Supply Current lee 400 500 uA
Common Mode Rejection Ratio CMRR 70 95 dB
Supply Voltage Rejection Ratio SVRR 70 95 dB
Output Voltage Swing Vom +12 +14 ) R =10kQ
+15 )
Common Mode Input Voltage Viem +12 3 m
Output Current lo +5 mA Vom = £10V
Slew Rate SR 3 V/us RL=10kQ
Input Noise Voltage en 30 nv/\/Hz f=1kHz
Gain Bandwidth Products GBW 1 MHz
Channet Separation 120 dB f=11020kHz
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NEC Electronics Inc.

uPC4072

DUAL J-FET INPUT LOW-NOISE

OPERATIONAL AMPLIFIER

Description

The J-FET input operational amplifiers of the uPC4072
are designed as low-noise versions of the uPC4082.
Features of the uPC4072 include improved input noise
voltage, input offset voltage, and input bias current
compared to the uPC4082. These features make the
uPC4072 an excellent choice for a wide variety of
applications including audio preamplifier and active

filter circuits.

Features

opooooo

Low noise: en = 18 nV/y/Hz
Low input bias and offset currents
Output short-circuit protection

High input impedance
Internal frequency compensation
High slew rate: 13 V/us typical

Latch-free operation

Ordering Information

Pin Configurations

J

Output A E

— Input A E p 7| OutputB

+ Input A E J— — InputB
B
v— |4 + 5| +InputB

uPC4072C/G2

v+

L=]

| I R

Le]

83-002275A

Operating
Part Temperature
Number Package Range
uPCA072C Piastic DIP 0to +70°C
uPC407262 Plastic Miniflat 0to +70°C
uPC4072HA Plastic SIP 0to +70°C

v-[&
——
—mputs [7]
oups [

v+ E #PC4072HA

83-002822A
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uPC4072
Equivalent Circuit
1/2 Circuit
8
O v+
R1
Qs K Q4
2,6
— Input Q4 Q2
3,5 1,7
+ Input O O Output
Qs
Qs Re Qi |~—
{4
Cy
Dy
Q3 Q4 1 Qn Q15
3 s
R SRy Re $Rs Ry Rir Y
Sv-
83-0022448
Absolute Maximum Ratings Recommended Operating Conditions
Ta=25°C
Voltage Between V+ and V— 36V _ Limits Test
Ditferential Input Voltage +30V Parameter  Symbol Min. Typ. Max. Unit Conditions
Input Voltage (Note 1) +15V 3:}',:;"' vE 45 £16 W
Power Dissipation (C Package) 350 mwW Capacilive 100 oF
Power Dissipation (62 Package) 440 mW Load CL
Power Dissipation (HA Package) 350 mw (v = +1)
Output Short Circuit Duration Indefinite g::‘::;l Ig 10 mA
Operating Temperature Range (C or 62 Package) 0to +70°C
Operating Temperature Range (HA Package) 0to +70°C
Storage Temperature Range (C or G2 Package) —55 0 +125°C
Storage Temperature Range (HA Package) —55 to +125°C

Note: 1.

For supply voltages less than +£15 V, the absolute

maximum input voltage is equal to supply voltages.
Comment: Stress above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliabitity.
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nuPC4072

Electrical Characteristics
Ta=25°C, V£ =+15V

Limits Test

Parameter Symbol Min. Typ. Max. Unit Conditions
Input Offset Voltage Vio 3 100 mV Rs <50 Q
Input Offset Current lig 5 50 pA Tp = 25°C (Note 1)
Input Bias Current Iy 30 200 pA Tp =25°C (Note 1)
Large Signal Voltage Gain AyoL 88 106 dB RL=2kQ,Vg==10V
Supply Current lge 4 5 mA Both amplifiers
Common Mode Rejection Ratio CMRR 70 86 dB
Supply Voltage Rejection Ratio SVRR 70 86 dB
Output Voltage Swing Vom +12 +13.5 v R =10kQ
Output Voltage Swing Vom +10 +12 v R =2kQ
Common Mode Input Voltage Range Viem +10 v
Slew Rate SR 13 V/us Ay=1

. . en 18 nv/\/Wz Rg =100 Q, f=1kHz

Input Equivalent Noise Voltage =~ oee...- R AR # ‘in.rvis. e h's.:”l.l]h'd,.f.:'l'd iiciin
Unity Gain Bandwidth GBW 3 MHz
Channel Separation cS 120 dB
Over Operating Temperature Range
Input Offset Voltage Vio 13 my Rg <50 Q, Ty = Tgpy
Input Offset Voltage Drift AVjp/ AT 10 wV/°C Ta=Topr
Input Bias Current Iy 7 nA Ta = Topr
Input Offset Current lig 2 nA Ta=Topr

Note: 1. Input bias currents are temperature sensitive. Short time measuring method is recommended to maintain the junction temperature

close to the ambient temperature.
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Operating Characteristics

TA =25°C
Power Dissipation
600
500
s G Package
E
S I s
2 y a ~
E. C/HA Packages \
° ~N
@
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H
z
o
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Voltage Gain (dB)

Output Voltage Swing (Vp-p)

Output Voltage (V)

Input Voltage (V)

Open Loop Frequency Response
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uPC4072

Operating Characteristics (Cont.)

83-002825A

Ta =25°C
Input Bias Current Input Equivalent Noise Voltage
100 104
— VE=215V
VE=115V N +
I =
£ Rs =1000Q
S
10 T 103
< @
3 o
pog B
E / 2
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3 10 2 102
e z
s
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NEC Electronics Inc.

xPC4082

DUAL J-FET INPUT
OPERATIONAL AMPLIFIER

Description

The uPC4082 is designed around matched ion implant
P-channel J-FET inputs, along with standard bipolar
technology. Featuring very low input bias currentand ten
timestheslew rate of general purpose operationalampli-
fiers, this device is well suited for active filters, inte-
grators, and pulse amplifier applications.

Pin Configuration

Output A E

-\

v+

eI

—Input A E r_ll Output B
Features
O Wide common-mode and differential input voltage +input A E ;] — Input B
ranges
O Low input bias and offset currents o
O Output short-circuit protection v & E]“""'" .
O High input impedance: J-FET input stage
O Internal frequency compensation HPC4082C/G2
O High slew rate: 13 V/us typical T
O Latch-free operation
[0 TLO82 direct replacement
Equivalent Circuit
1/2 Circuit
8V+
Xo)
SE Ry °'q‘—
05\/“1 { Qg TI/\JQu
1 v
2,6 Q12
~ input Q Q:
npuf 3?;——————4—': 4 2
+ Input O~ Qg u f Rs
1,7
A O Output
'_Kow Rio
S R >|
J :; Re * Q15
Cq
Q¢ { } Q3 3 * 0
| :»Rn
Q3 Q4 1 Q11
1& <
Rz R Rq SRs Ry .
_ov-
83-0022748
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Ordering Information Electrical Characteristics
Operating Ta=25°C,VE =415V
Part Temperature Limits

Number Package Range —_— Test
Parameter  Symbol Min. Typ. Max.  Unit Conditions
uPC4082C Plastic DIP 0°Cto +70°C

Input Offset .
uPC408262 Plastic Miniflat 0°C to +70°C vﬂ':.,g., Vio 50 150 mv  Rg=50

Input Offset
Absolute Maximum Ratings Current
Ta=25°C Input Bias
Voltage Between V+ and V— 36V Current
" Large Signal
Power Dissipation, C Package 350 mW Voltage Gain Vg =10V
Power Dissipation (Note 1), G2 Package 440 mW
a— Supply I 40 56 ma DO
Differential Input Voltage 130V Current cc : . amplifiers
Input Voltage (Note 1) +15V Common
Output Short Circuit Duration Indefinite :"'e'::" o CMRR 70 76 i8
Operating Temperature Range 0to +70°C Ratio

Storage Temperature Range —55 to +125°C Supply
Voltage
Rejection
Ratio

lio 5 200 pA

Iy 0 400 pA

MoL 88 106 i AL=2kQ

Note: 1. For supply voltages less than £15 V, the absolute maximum SVRR 70 76 B

input voltage is equal to the supply voltage.

Comment: Stress above those listed under “Absolute Maximum Rat- Output

ings” may cause permanent damage to the device. This is a stress

rating only and functional operation of the device at these or any other Voltage Vom  £12£135 v RL=10kQ

conditions above those indicated in the operational sections of this Swing

specification is not implied. Exposure to absolute maximum rating Output

conditions for extended periods may affect device reliability. Voltage Vom +10 +12 v RL=2kQ
Swing

Common

Mode

Input Viem X10 )
Voltage

Range

Slew Rate SR 13 Vus Av=1

Input
Equivalent
Noise
Voltage

Unity Gain
Bandwidth

1= 1kz,
en 25 nv/\/iz R = 100 Q

GBW 3 MHz

Channel
Separation 68 120 o8

Over Operating Temperature Range

Input Offset
Voltage Vio

Input
Offset Voltage  AVjo/ AT 10 wN/°C Tp=Topr
Drift

Input Bias
Current Ib 10 nA Ta=Tgpr

Rg <50 Q,

2w
™ T =Topr

Input Offset

Current lio 5 A Ta=Topr
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Operating Characteristics
Ta=25°C

Open Loop Frequency Response Large Signal Frequency Response
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Operating Characteristics (Cont.)
Ta=25°C

Input Equivalent Noise Voltage Supply Current

V=415V
Rs =100Q
4.0

N\
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Input Noise Voltage nV/\/Hz
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NEC Electronics Inc PROGRAMMABLE CURRENT MODE
OPERATIONAL AMPLIFIER
Description Pin Configuration
The uPC4359 consists of two current differencing 4
input amplifiers. Design emphasis has been placed on ,
obtaining high frequency performance while providing sereun E EI Output®
user programmability. Each amplifier provides high
gain-bandwidth product, high slew rate, and stable output A [2] 19 come s
inverting operation in closed loop designs with a gain
of ten or greater. come 4 [3] g v-
Features anpa [a] A B [11] ano
O User programmable gain bandwidth product, slew
rate, input bias current, output stage current e [3] 10~ Input®
O High gain bandwidth product: ):l
300 MHz for A, = 10 to 100 imputa ¢ o] +nputs
30 MHz for A, = 1
O High slew rate: ~tnputa [7] o] iseram
60 V/us for A, = 10 to 100
30 V/us for A, = 1 ppeassac R
O Operates from a single 5 V to 22 V supply -
O Currentdifferencing inputs allow high common-mode . -
input voltages Ordering Information
0O LM359 direct replacement Operating
Part Temperature
Number Package Range
1PC4359C Plastic DIP 0°C to +70°C
Equivalent Circuit
1/2 Circuit
12
§ J L L
AN N gl A
; N !
CompO——————— L. I: b
}____. 3 L |
P Iser
b3 ?
v l
—Inpuls'10 !! ] l : ] 1
——O Output
-rlnpull9 !! 1
4,11
——O GND
83-002095A
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Absolute Maximum Ratings

Ta=25°C
Supply Voltage Range V+ 22V
Input Current Iy 20 mA
Set Current Igg7 2mA
Power Dissipation Pp 570 mW
Operating Temperature Range, Tqp 01to+70°C
Storage Temperature Range, Tgyg —55t0 +125°C

Comment: Stress above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

Electrical Characteristics

Ta=25°C, IggT=0.5mA, V£ =%12V

Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Open Loop Voltage Gain AvoL 62 70 dB f=100 Hz, R =1kQ
15 30 MHz Ry =1kQ, Coomp =10 pF, Ay =1
Bandwidth GBW
Gain Bandwidt 200 300 MHz Ry =5010200 0, Ay = 1010 100
30 V/us  Riy=1kQ, Ceomp =10 pF, Ay =1
Slew Rate SR ] Vs Rn=2000
Channel Separation cS 80 dB f =100 Hz to 100 kHz, R, = 1 kQ
09 1.0 1.1 pA/uA  Iger=5uA  +inputs =2 mA Ta=25°C
Mirror Gain ;::":‘l 08 10 U1 Mk =5 rips=02mA_ [ _ o
P 08 10 11 Ak iser=54A  +inputs=20mA
Mirror Gain A(_::::::) 30 50 %  lggr=5uA +inpus=20mAt002mA  Tp=Topr
53 15 7.} —lnputs  Tp=25°C
Input Bi !
nput Bias Current b 30 A Tinputs Ta=Topr
Input Resistance Rin 25 kQ —Inputs
Output Resistance Rg 35 Q lp =15, MArpg, f =1 MHz
High Level Output Voltage Vou 95 103 v Ry = 600 Q, all inputs grounded
Low Level Output Voltage VoL 0.002 0.05 v R = 600 Q, —Inputs = 100 A, +inputs grounded
Output Source Current ISouRce 16 65 mA Ry =100 Q, all inputs grounded
. 47 mA Vg =1V, Vgomp = 0.5V, +inputs grounded
Output Sink Current I
uiput Sink Surren SN "5 45 Vo= 1V, —Inputs = 100 A, -+inputs grounded
Supply Current lee 17 22 mA R = oo, +inputs grounded
Supply Voltage Rejection Ratio SVRR 40 48 dB f =120 Hz, +inputs grounded
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Operating Characteristics

Ta=25°C
Open Loop Frequency Response Open Loop Gain
100 80 T T
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E o
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g g
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80 120 Cr =0.5pF i 120
— N A Lo
o ™ w 11
S .
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£ 1
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§ w 8 o
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Operating Characteristics (Cont.)

Ta=25°C
Inverting Input Bias Current
12 T I
IN=GND
Iser  0.5mA
o V=412V T
<
£
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8
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1sgT = 0.5 mA
2 Av -1
A2 100
@ Rz =
2 a0
€
g
T
2 60
a B
2 =150 1
g 80 e
& —
N e
1 T 1
100 Ri1=1kQ
120 ! l H
100 1k 10k 100 k ™ 10

3-74

Frequency (Hz)
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Operating Characteristics (Cont.)

Power Dissipation (mW)

Ta = 25°C
Supply Current Supply Current
100 — 20
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! —]
3 <
g = d
E II §
g 3 10
3 3.0 4 3.
2 1 &
s g
a 10 [
?,z ISET = 0.5 mA
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Typical Applications

Inverting AC Amplifier Non-Inverting AC Amplifier
V+
V+
Rr
e c €0
In 0——| eo Rs ( o6
—0 e 0—| Vo(oc)
VBias Vo(pc)
Re
VBias = V+ RseT
VBias = V+
A =Rf/(Rg +r re: Emitter Resistance of Q1
Av(ac) = Re/Rs v(ac) = RF/(Rs + rg) rE
V+—V re = 0.026/1+ (1 =0.2mA,rg =130 Q
Vo(pc) = Vee + RF [——BE + Ig()] E o |(+)R E )
Vo(pc) = VeEe (1 +ﬁE) +1B(—)eRf
B
83-002112A 83-002113A
Inverting AC Amplifier (Self Biasing)
V+
Rr
[ Rs
elno—| eo
Rg —O
Vo(pc)
Rser
Av(ac) = RF/(Rs + rg) rg: Emitter Resistance of Q1
R
Vo(oc) = Vee (1 +5) +18(-)eRg
Rs
83-002114A
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Typical Applications (Cont.)

Video Line Driver Application

Cr
— -
+12V MWV
o Rf 7.5k

>
20k 2
<
100 4F eout Coaxial
+ €out
75Q
75Q
€n ——~| \s
0.01 750 Q
75Q
83-002115A
Gain and Phase
180
Cp=1pF 150
»
30+
g 2pF 7 120 3
(3
3 5
= Cr=1pF -9 B
£ s 3
S leo £
10
r H30 3
0 o 8
™ 10M 100 M

Frequency (Hz)
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NEC DUAL DECOMPENSATED

i HIGH-PERFORMANCE
NEC Electronics Inc. OPERATIONAL AMPLIFIER
Description Pin Configuration
The uPC4556 is a dual operational amplifier with 7

advanced AC performance characteristics over the
4558 type operational amplifiers. The device features output A | 1] El"*
low inputand high output current drive capability. The
decompensation characteristic guarantees 20 MHz
gain bandwidth product above 20 dB. The combined D

performance features of this device make it ideal for ~inputA |2 Z|°"""'“’
use in audio applications.

Features +Input A E H —Input B
O Gain-bandwidth products: 20 MHz (Av = 20 dB)

O High slew-rate: 5 V/us

O Low input noise voltage: 6 uVp_p V- E El +Input B
0O Decompensated frequency characteristics LPCASS6C/G2

O Large common mode and differential input

83-002289A

Equivalent Circuit
1/2 Circuit
8
V+O
Ry
Q;
Qs K ! Kow
Q|§ j‘-—_
1 Q1
Re
Qg 1
1,7
2,6 —AAA O Output
— Input Q4 Q2 "———-——Kos Rg
P R7
35 3Rs
+ Input O- 3
} Q12 Q14
U
C2 ™N
-*—Kow

V-O—

83-0021568B
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NEC

Ordering Information

Typical Application

Operating )
Part Temperature Non-Inverting Amplifier
Number Package Range
uPC4556C Plastic DIP 0°C to +70°C Rs
uPCA455662 Plastic Miniflat 0°C to +70°C
1/2 yPC4556C/G2
Absolute Maximum Ratings h
Ta=25°C Vo
vinO +
Voltage Between V+ and V— 36V .
<
Power Dissipation (Note 1), C Package 700 mW R ;i Rz
Power Dissipation (Note 1), G2 Package 440 mW /1'7 :3 = 9RRZ
1=R2
Differential Input Voltage +30V 83-002290A
Input Voltage (Note 2) +15V
Output Short Circuit Duration 58 Inverting Amplifier
Operating Temperature Range 0to +70°C
Storage Temperature Range —55t0 +125° Rz
————AAA—
Notes: 1. When the ambient temperature is more than 25°C, derate
linearly at 7mW/°C, (T .max = 125°C). R 1/2 uPC4556C/G2
2. For supply voltages less than 15 V, the absolute maxi- v 1
mum input voltage is equal to the supply voltage. 1 O—WWv ] L OVo
Comment: Stress above those listed under “Absolute Maximum -
Ratings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any R4 and C are necessary when:
other conditions above those indicated in the operational sections of Re R
N P N N N X 3 Rz < 10R¢
this specification is not implied. Exposure to absolute maximum 1
rating conditions for extended periods may affect device reliability. c Ri=gR2
I > R2/Rg
2R+ 5 MHz
83-002291A
Electrical Characteristics
Tao=25°C,VE=415V
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Input Offset Voltage Vio 0.5 6.0 mV  Rg<10kQ
Input Offset Current lio 5 200 nA
Input Bias Current Iy 180 500 nA
Voltage Gain AyoL 100 86 B8 RL=2kQ Vg==I10V
Power Dissipation Pp 90 170 mW  Both channels
Common Mode Rejection Ratio CMRR 70 90 B Rg=<10kQ
Supply Voltage Rejection Ratio SVRR 89 103 B8 Rg=10kQ
Output Voltage Swing Vom +12 +14 ) RL=2kQ
Output Voltage Swing Vom 10 =£11.5 ) lg = 25 mA
Common Mode Input Voltage Range Viem +12 *14 v
Slew Rate SR 5 V/us Ay =10 (20 dB)
Input Noise Voltage en 6 MVp-p  Rg=1kQ,f=1Hzto1kHz
Channel Separation cS 105 a8 f=1KkHz
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Operating Characteristics

TA =25°C
Open Loop Frequency Response Large Signal Frequency Response
120
Vt=+15V V=15V
32
100
\ 28
5 8 \ T 24
3 \ 2
£ 2 20
c
3 60 AN s
@ 2]
o \ o 16
£ g
o =
T \\ - \
8
20 AN < ES
s
g g
0 2 3
M M

1 10 100 1k 10k 100 k 1™ 10 100 1k 10k 100 k 1
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20
VE =15V
V=115V
200
15
g z
2 2 160
o
% 40 IVo-| 3 120
s o
Z N :
2 i
i 3
H \ g 8
5 \
g 40 <
g g
8 g
0 8 o H
[ 20 40 60 80 20 40 60 80
Output Current (mA) Ambient Temperature (°C)
Supply Current Common Mode Input Voltage Range
4 20
3 L~
s g 10
-4 ot ()
S |- 7
£
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32 g0
2> @
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a S \
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@ z I~
1 § -10
§ 3 \ %
5 ™~ H
g ~ |3
0 8 ~20 2
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Operating Characteristics (Cont.)
Ta=25 °C

Pulse Response

10
V=115V

5
°
-3
2

S []
3
£
3

° \
-85
-10
0 10 20 30 40

Time (us)
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NEC

NEC Electronics Inc.

uPC4557
DUAL HIGH-PERFORMANCE
OPERATIONAL AMPLIFIER

Description

The uPC4557 is a dual operational amplifier which fea-
tures higher output drive current than that of the

Pin Configuration

uPC4558. This feature allows driving of headphone Y
speakers directly. Other characteristics of this device are
low noise and no crossover distortion, which make it the Output A E _:_| v+
ideal choice for audio applications.
Features ~ mputa [2] —:1] OutputB
O Internal frequency compensation
O Large common-mode and differential input voltage
ranges +imput 5 ] -inputs
O No latch-up
OO0 Low noise
B
Ordering Information v- E EI *input B
Operating uPCAS57C
Part Temperature
Number Package Range
uPC4557C Plastic DIP 0°C to +70°C 83-002298A
Equivalent Circuit
1/2 Circuit
8
V+O-
Ry
o ¥
Qs Q13
< N o f—
Q1
Re
G 1,7
2,6 I g AAN- ‘OOulput
— Input Q4 Q2 Qg Rg
R7
3,5 Rs
+ Input O——
} Q12 Q4 1
L i N 5'*
—¥ o
Q3 Qq
-—Kow
< l (L
SRz Cy R3 2Ra Re D
1T t
V- 0O— .
83-0021568
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Absolute Maximum Ratings Electrical Characteristics
Ta=25°C Tao=25°C,VEt==+15V
Voltage Between V' and V— 3BV Limits Test
Power Dissipation (Note 1) 700 mW Parameter  Symbol Min. Typ. Max. Unit Conditions
Ditferential Input Voltage 30V :;Io'::la: l:ﬂsel Vig 05 6.0 m Rg<10kQ
Input Voltage (Note 2) +15V 0
Output Short Circuit Duration 58 g::mg"sm lio 5 200 A
Operating Temperature Range 0to +70°C [nout Bias
5 P Iy 180 500 onA
Storage Temperature Range —55 to +125°C Current
Notes: 1. When the ambient temperature is more than 25°C, derate Large Sian.al AyoL 86 100 I} AL=2kQ,
linearly at 7 mW/°C, (T max) = 125°). Voltage Gain Vg==10V
2. Forsupply voltages lessthan =15V, the absolute maximum Power Both
input voltage is equal to the supply voltage. Dissipation Pp 90 170 mW channels
Comment: Stress above those listed under “Absolute Maximum Rat- Iy
ings” may cause permanent damage to the device. This is a stress Mnn;mon
rating only and functional operation of the device at these or any other n‘! el' CMRR 70 90 dB Rg < 10kQ
conditions above those indicated in the operational sections of this H°{?° on
specification is not implied. Exposure to absolute maximum rating atio
conditions for extended periods may affect device reliability. Supply
Voltage
LS SVRR 30 150 /U Rg<10kQ
Noise Measurement Circuit ::::’:"”“
Output
Voltage Vom 12 +14 v RL=2kQ
Swing
133( Output
M Voltage Vom  £10 £115 v lg = £25 mA
+15V Swing
Common
1K Mode Input View =*12 14 v
CRT Voltage Range
—O Vo Slew Rate SR 1.0 V/ius Av=1
\ 1/2 yPC4557C Input Noise " 6 v Rg =1kQ,
500 1K Voltage HIPP =1
to 1 kHz
Ne= 05 Channel
2000 anne _
v Separation cS 1056 B f=1KkHz
83-002172A
Channel Separation Measurement Circuit
50 k 10 k
——MN—
Channel Separation 10 k
Vo2 —20l0g [ — . Yoz L OVor
5 1000 Vo1
500 1/2 yPC4557C 1/2 yPC4557C
177
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Operating Characteristics

Ta=25°C
Open Loop Frequency Response Large Signal Frequency Response
120 36
- VE=115V
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Operating Characteristics (Cont.)

Ta=25°C
Voltage Follower Large Signal Pulse Response Input Noise Voltage Density
10 1000
V=15V
5 g 300
S 2
gv % 100
S
5 ° 2
5 ]
3 !
2 2
g 5 30
a \
5 £
3 S
s 10 §
g g
—-10 8 2
o 10 20 30 40 1 10 100 1k
Time (us) Frequency (Hz)
Application Circuit
Head Phone AMP
+20V
o
51k
Av‘v)\v
Ry
Ca |+ 10k
104 g A
— 51k Rz Rs
<>
- 100 uF
¢ 180 Q H
- Nt
v IN] ; R +N-
wO—H 1/2 uPCas57C o Cs
0.47
SR 80 Head Phone
< $10k 100Q 2 Ry 2.5 mW typical
100 k :, Rz maximum power
Cs
—0.47 uF
77 777
Note:
NEC cannot assume any ility for any cil shown orrep that
they are free from patent infringement. Input Output
dBm VRMms mwW
+6 155 2.0
0 0.775 0.5
—6 0.388 0.125
83-0023038
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NEC Electronics Inc.

uPC4558

DUAL HIGH-PERFORMANCE
OPERATIONAL AMPLIFIER

Description

The uPC4558 is a dual operational amplifier with
internal frequency compensation. Using low noise
lateral PNP input transistors on the amplifier inputs
allows the use of this device for signal processing
applications, such as low-noise audio preamplifiers
and signal conditioning circuits. The simplified output
stage eliminates crossover distortion underany normal
load conditions.

Features

O Internal frequency compensation

O Short-circuit protection

0O Large common mode and differential voltage range
O No latch-up

O Low noise

[0 RC4558 direct replacement

Pin Configuration

Output A E
—Input A E
+ Input A E

_r

>

UPCA558C/G2

El v+
'——‘\:7] Output B

|

EI+ Input B

83-002157A

Equivalent Circuit
1/2 Circuit
8
V+ O
Ry
Q;
Qs { i s \ :'
5 |+
Q41
Re
Qs
1,7
2,6 VWA -O Output
— Input Qy Q2 Qg Rs
R7
3,5 Rs
+ Input O-
: '\Otz Q4

AAA,
\4

-‘——%Qw

Rg

83-0021568
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Ordering Information

Operating
Part Temperature
Number Package Range
uPC4558C Plastic DIP 0°C to +70°C
1PC455862 Plastic Miniflat 0°C to +70°C
Absolute Maximum Ratings
TA =25°C
Voltage Between V+ and V— 36V
Power Dissipation, C Package 350 mwW
Power Dissipation, G2 Package 440 mW
Differential Input Voltage +30V
Input Voltage (Note 1) +15V
Output Short Circuit Duration Indefinite
Operating Temperature Range, C or G2 Package 0to +70°C
Storage Temperature Range, C or 62 Package —55t0 +125°C

Note: 1. Forsupply voltages less than 15V, the absolute maximum
input voltage is equal to the supply voltage.

Comment: Stress above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

Noise Measurement Circuit

Electrical Characteristics

Tpo=25°C, V£ =415V

Limits

- Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Input Offset Voltage Vio 05 60 mV Rg=<10kQ
Input Offset Current lig 5 200 nA
Input Bias Current Iy 60 500 nA
Large Signal Voltage RL=2kQ,
Gain AvoL 86 B yp=l0v
. Both channels
Power Consumption Pp 90 170 mW (see note)
Common Mode CMRR 70 90 48 Rg=<10kQ
Rejection Ratio
Supply Voltage
Rejection Ratio SVRR 30 150 wV/V Rg<10kQ
+12 +14 V Rg<10kQ
Output Voltage Swing Vg $
+10 +13 V Rg=2kQ
Common Mode Input )
Voltage Range View £12 14 v
Slew Rate SR 10 V/us Av=1
Rs=1kQ,
Input Noise Voltage en 6 wlpp T=1Hzto
1 kHz
Channel Separation cs 105 dB f=1kHz

Note: The total of internal power dissipation.

Channel Separation Measurement Circuit

100 k
MW
+15V
1k
CRT
Vo
1/2 uPC4558C/G2
50Q 1k
Noise _ Vo
Voltage 2000
—15V
83-002172A

50Q

10k

50 k

——AM——

—OVo2

1/2 uPC4558C/G2

—OVo1

Channel Separation

=20 log (L .E)

1000 Vo1

1/2 uPC4558C/G2

83-002173A
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NEC uPcasss

Operating Characteristics

Ta=25°C
Open Loop Frequency Response Large Signal Frequency Response
120 36
V=15V
V=15V 22
100
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a 2 \
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25 100
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2 g
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10
7 § 20 g
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5 8 0 3
100 1k 10k -20 [) 20 a0 60 80
Load Resistance (Q) Ambient Temperature (°C)
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£ g / /
H g
> I
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@ E I
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8 \ €
8 8
0 2 —20 23
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uPC4558

Operating Characteristics (Cont.)

Tp=25°C
Voltage Follower Large Signal Pulse Response Input Noise Voltage Density
10 1000
VE=115V
s §g o
>
= z
4 @
2 g 100
30 S
: :
3 2
2 2
3 5 30
a \
5 £
S g
s 10 g
S 8
-10 3 8
10 20 30 a0 1 10 100 1k
Time (us) Frequency (Hz)
Application Circuit
RIAA Preamp
0.00224F  0.01uF  +15V
36k 390k
A AAA
N 100 uF
TN -
¢ uPC4558C/G2
. Output
Input +
2.2kQ 33uF
100 uF
+
s6 k 10k
—15v 77
RIAA Preamp Au = 32.5 dB 83-0021688
Distortion 0.03% (Vo = 1 Vrms, f = 1 kHz
Noise 1.0 4Vams (Input EQUIV, Input EQUIV
. . . Short Peak Det. Average Indication)
Vo — Distortion Characteristics
10
1.0
g
s
£
2
2
-}
0.1 N
<
3
S
g
0.01 8
0.01 0.1 1.0 10
Output Voltage (Vams)
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uPC4558

Peak Level Meter

This circuit converts the peak voltage (about =10 mV
to £10 V) of the input signal to a DC voltage (about
0.2 V to 1.3 V) and drives the meter.

Since the output voltage is proportional to the logarith-
mic value of the peak voltage of the input signal, indi-
cation of a much wider dynamic range can be obtained
compared to conventional linear indicating methods.

Peak Level Meter

Log Compression

Note: NEC cannotassume any responsibility for any circuits shown
orrepresent that they are free from patent infringements.

15953 30k
bl AAA
L v

100 k 30k 15k 30k
AA~ A
Y 15953
15953 20 k
. . AAA
——f—— VWA
+15V +15V
51k 18953X2 T
~40 dB ~ +5 dB i 25Ke8
(0dB =1Vp) L
1/2 uPC4558C/G2 1/4 uPC324C/G2
1/2 uPC4558C/G2 UPC4558C/G: u 174 4PC324C/G2
0.22 uF|
7 3.3 uF
> > <
100 k S 30k 200 k 10k 2k 3 20k >
*}
77 #
-15v “ -5V -5V
Full Wave Rectification Peak Hold Meter AMP

83-002170B
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NEC DUAL HIGH-PERFOI;’IPI\:::ng

NEC Electronics Inc. OPERATIONAL AMPLIFIER
Description Pin Configuration

The pPC4559 is a dual operational amplifier featuring

improved slew rate and gain bandwidth product when N\

compared to the uPC4558. With low noise and internal output A E E‘ vi

frequency compensation, this device is a good choice
for active filter designs and audio applications.

Features —InputA |2 } 3 Output B
6

[~

O Internal frequency compensation
O Large common mode and differential input
voltage ranges *inputA E :l ~Input B
O No latch up
O Low noise
O Output short-circuit protection v-E EI + Input B
[0 RS4559 direct replacement
uPC4559C
Ordering Information 83-002304A
Operating
Part Temperature
Number Package Range
uPC4559C Plastic DIP 0° to +70°C
Equivzlent Circuit
1/2 Circuit
8
V+O—
R1
Qs K g Kﬂm
Qis :14——
Q1
Re
Qg
1,7
2,6 AN O Output
— Input Q Q; Qg Rs
R7
3,5 Rs
+ Input O-
r—i: .\012 l'-lu\l
C2
Qs
03)’_— Qs
-———-—Kow
:E Rz lc, Rs SR R D
|
V-0
83-002156B
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Absolute Maximum Ratings
Ta=25°C

Electrical Characteristics
Ta=25°C,VE=115V

Voltage Between V+ and V— 3BV Limits Test
Power Dissipation 350 mwW Parameter Symbol Min. Typ. Max. Unit Conditions
Differential Input Voltage +30V Input Offset
vV 05 6.0 mV  Rg=<10kQ
Input Voltage (Note 1) PRERT Valtage . §
Output Short Circuit Duration Indefinite g'l":l'gm lio 5 200 A
If
Operating Temperature Range 0to+70°C " -
Storage Temperature Range —55 10 +125°C g'l:'::':"s Ip 60 500 nA
Note: 1. Forsupply voltages less than =15V, the absolute maximum Large Signal R =>2kQ,
input voltage is equal to the supply voltage. \ln:!'lw glin Ao 86 100 48 V[I]. =410V
Comment: Stress above those listed under “Absolute Maximum Power
Ratings” may cause permanent damage to the device. This is a stress Consumption Pp 90 170 mW
rating only and functional operation of the device at these or any P
other conditions above those indicated in the operational sections of Common
this specification is not implied. Exposure to absolute maximum Mode <
rating conditions for extended periods may affect device reliability. Rejection CMRR 70 90 " fig = 10kQ
Ratio
Noise Measurement Circuit Supply
Voltage
P~ <
100k Rejection SVRR 89 103 B Rg=<10kQ
ANV Ratio
Output
+15V Voitage Vom 12 +14 v Rg =10kQ
Swing
1k Output
CRT Voltage Vom  E10 £13 ] Rg=2kQ
—O0 Vo Swing
1/2 uPC4559C Common
< 1 Mode Input Viem 12 =14 )
50Q k Voltage Range
Noise °
Voltage = 5000 Slew Rate SR 2.0 Vius Av=1
-15V Input Noise Rg=1kQ,
83-002172A Voltage o 6 Hip-p f=1H
to 1 kHz
Channel Separation Measurement Circuit Channel cs 105 4B =1k
Separation
50 k
WA/
—OVo2
>
soq 1/2 uPC4559C
177
Channel Separation
1 Vo2
‘ 10k =20 log (m'v—m>
10k
LOV01
1/2 uPC4559C
177
83-002173A

3-94



uPC4559

Operating Characteristics
Ta=25°C

Open Loop Frequency Response Large Signal Frequency Response
120

w
[

Vi=+15V VE=+15V

" N \
N

40 \
AN

N
@

- n N
> o >
| et

Voltage Gain (dB)
g

Output Voltage Swing (V.p)
© 9

N g \ 3
2 a
NG| &
0 3 o 2
1 10 100 1k 10k 100 k im 10M 100 1k 10k 100 k i
Frequency (Hz) Frequency (Hz)
Output Voltage Swing Input Bias Current
30 120
VE=+15V o Vi=+15V
100
25
s —
£ % w
3 20 E
g g
2 3 60
2 s / s
H 2
= 32 40
3 £
10
4 < <
§ * g
5 b
g g
5 3 [ 3
100 1k 10k —20 0 20 a0 60 80
Load Resistance () Ambient Temperature (°C)
Supply Current Common Mode Input Voltage Range
4 20
s —
s //
&
3 §
_ g 10
< °
: g / /
x r s
@ >
£, o
3 g
> Yy
o °
§
1 E 10
% 3 \\ §
[} 8 —20 3
0 +10 +20 0 10 20
Supply Voltage (V) Supply Voltage (V)
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Operating Characteristics (Cont.)

Ta =25°C

Valt

Pulse R

VE=%15V

Output Voltage (V)
o

-10

3-96

20
Time (us)

40

83-002307A

Input Noise Voltage (nV\/Hz)

1000

300

100

30

Input Noise Voltage Density

> 83-002167A

-
°
o
°
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NEC

NEC Electronics Inc.

uPC4560
DUAL HIGH-PERFORMANCE
OPERATIONAL AMPLIFIER

Description

The uPC4560 is a dual operational amplifier with
improved slew rate and gain-bandwidth product when
compared to the uPC4559 with unity gain frequency
compensation. Low input noise and high output current
drive capability makes this device ideal for audio
applications and active filters.

Pin Configuration

N

v+

p 7| output B

=]

OutputA |1

- input A @

=7

Features
O Internal frequency compensation E
O Large common mode and differential voltage +lnputA |3 EI ~InputB
range
0 No latch-up
O Gain-bandwidth products: 10 MHz typical V’E —H +Input B
O Low input noise voltage: 6 HVp-p typical PC4560C/G2
wi
Ordering Information 83-002171
Operating
:a:h Pack Te";‘nera'"'e Electrical Characteristics
umber ackage ange Ta=25°C, V£ =+15V
4PC4560C Plastic DIP 0°to+70°C prwen
uPCA456062 Plastic Miniflat 0° 10 +70°C - . fin Typ. M Unit con?“si:ns
Par y . . .
M - Input Offset Voltage v 05 60 mV Rg=<10kQ
Absolute Maximum Ratings ’ g i0 s
Tp=25°C Input Offset Current lig 5 200 nA
Input Bias Current Iy 60 500 nA
Voltage Between V-+ and V— 36V 3 Sianal Vor N =2k0
i =
Power Dissipation (Note 1), C Package 700 mw G::ﬂe ignal Voltage —— po 88 105 d8 \I; Z L0V
Power Dissipation (Note 1), 62 Package 440 mw Power Consumption Py 120 170 mW Both channels
Differential Input Voltage +30V Common Mode
Input Voltage (Note 2) ov Rejection Ratio CMRR 70 100 8 Rg=<10ka
Output Short Circuit Duration 0s Supply Voltage
e ; R 9 B Rg=<10kQ
Operating Temperature Range 010 +70°C Rejection Ratio SUR 810 S
Storage Temperature Range —55 to +125° +12 14 V Rg=2kQ
g p g %t ¢ Output Voltage Swing Vom S
Note: 1. When the ambient temperature is more than 25°C, derate =10 =13 V lp=+25mA
linearly at 7 mW/°C (T jyax = 125°C). Common Mode Voltage
2. Forsupply voltages less than £15 V, the absolute maximum Range Viem  £12 *14 v
input voltage is equal to the supply voltage. Siow Rat Sh 28 Vs A i
Comment: Stress above those listed under “Absolute Maximum ow a.e - Hv=
Ratings” may cause permanent damage to the device. This is a stress Input Noise Voltage en 6 wppRs =1kQ,
rating only and functional operation of the device at these or any f=T1Hzto
other conditions above those indicated in the operational sections of 1 kiz
this specification is not implied. Exposure to absolute maximum Channel Separation s 105 dB f=1kHz

rating conditions for extended periods may affect device reliability.
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uPC4560
Equivalent Circuit
1/2 Circuit
8
V+O
Rq
Q;
Qs K ? {013
Qis :I‘———
1 Qq
Re
Qs -
1,7
2,6 AN -O Output
—Input Q Q2 -—KO; Rg
3 R;
3,5 oRs !
+input O <
} Q Q
r 12 14
C2 N
'__Ko“
Q3 Qg
-—Kow
3R :I-c, R 3R Re o
: [
V-0 .
83-002170B
Noise Measurement Circuit Channel Separation Measurement Circuit
50 k
AW
100 k
A
VA
v —OVo2
>
50 Q
+15v 0 1/2 uPC4560C/G2
177
CRT Channel Separation
—O Vo
1 Vo2
= —
1/2 yPC4560C/G2 412‘; 20log 1000 Vo1
v
50 Q 1k
10k
Noise
Voltage = 2000 —OVo1
—15V
1/2 yPC4560C/G2
177
83-002172A 83-002173A
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Operating Characteristics

Ta=25°C
Open Loop Frequency Response Large Signal Frequency Response
120
_ VE=215V
VE=115V 32
100
. 28
B N\
g 2
-~ 80
g g \
£ Z 2
S e -4 ‘
o 16
k] 3
] 3
a0 B
RN 3 8
20 b < \ <
ANAN = a 2
Nk \ 8
0 8 0 8
1 10 100 1k 10k 100 k 1™ 10M 100 1k 10k 100k 1™
Frequency (Hz) Frequency (Hz)
Output Voltage Swing Input Bias Current
20
VE=+15V
VE=315V
100
2 15 | l
8 e — +v, -
& —\§ / ol g a0
- -
s = oo T |~
3 |—v°|/ £ I ——
® 10 3 60 P—
=] o
s k4
S 8
i g
3 s )
s 20 g
g §
2 o 2
0 20 a0 60 80 20 [ 20 40 60 80
Load Resistance (kQ) Ambient Temperature (°C)
Supply Current Common Mode Input Voltage Range
6 20
= /
B —
5 é /
g 1
g :" ,//
b4 /"’ B 3 -
H -
£ 3
3?3 g o
£ -] N~
a
a2 E ’\
E ~10
1 N o \\ §
5 ™~ 8
g g
2 —20 &
[} +10 +20 10 20
Supply Voltage (V) Supply Voltage (V)

3-99



uPC4560

Operating Characteristics (Cont.)

Ta = 25°C
Pulse Response Input Noise Voltage Density
10
Rs=1000Q
o 1o Af=1Hz
X
5 >
£
s z w®
s 2
£ a
2 0 s
z £ 10 S~
- S
3 >
° &
5 2
§ 0
£ 2 g
5 8
8 e
-10 2 23
[ 10 20 30 40 1 10 100 1k
Time (us) Frequency (Hz)
M " - =
Application Circuit
Head Phone Amp
+20V
(o]
51k
AAA
VWA
Ry
C2 10k
10u 9 AV
- 51k3 Ry Rs
4, \
= 1800  1004F
—?ﬁ nsso> "V s
VINO— A 112 upcas80 © Cs
0.47u
SRe 80 Head Phone
S, g0k 1000 SRy 2.5 mW typical
100 k :: R3 . maximum power
C3
~0.47 uF
7 7
Note:
NEC any il forany circuits shown or that
they are free from patent infringement. Input Output
dBm VeMs mwW
+6 1.55 2.0
0 0.775 0.5
-6 0.388 0.125
83-0023038
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Application Circuit (Cont.)

c3 ca
0.00224F  0.014F  +15V
R4 R5
36k 390 k
AAA AAA
VWA VWA~ cs
N 100 uF
=
C1334
+ Output
Input + -
22k 3 uF
R1 ce
R2 R6
56 k 10k
Veed
83-0021818
Distortion Characteristics
1.0
f=1kHz
g o N
2
s
o<
3
k]
T
L
k]
a o001 N
s
8
b
8
0.001 8
0.01 0.1 1.0 10
Output Voltage (VaRms)
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NEC
DUAL ULTRA LOW-NOISE, WIDEBAND,

NEC Electronics Inc. OPERATIONAL AMPLIFIER
Description Pin Configurations

The uPC4570 is an ultralow-noise, wideband, high

slew-rate, dual operatio:.al amplifier. Input equivalent J

noise is three times better than the conventional 4558

type op-amp. The gain bandwidth product and the Output A E E‘ v+

slew-rate are seven times better than 4558. In spite of
fast ac performance, the uPC4570 is extremely stable

under voltage-follower circuit conditions. Supply cur- ~Input A E P Zl Output B
rent is also img.oved compared with conventional
wideband op-amps. The uPC4570is an excellent choice
for pre-amplifiers and active filters in audio, instru- + Input “E E]""P“‘ B

mentation, and communication circuits.

Features v- E 4 5] +nput B

O Ultralow noise: en = 4.5 nV/v/Hz HPC4STOC/G2
O High slew-rate: 7 V/us

O Wide bandwidth: GBW = 15 MHz at 100 kHz
O Internal full-frequency compensation

0 NE5532 equivalent

Ll

83-002275A

Ordering Information v+ [1] O
Operating
Part Temperature output A [2]
Number Package Range
uPC4570C Plastic DIP —2010 +70°C ~inputa [3]
PC457062 Plastic Miniflat —20 o +70°C Hinput A E
uPCA570HA Plastic SIP —20 to +70°C
[
+input B E
—input B E
Output B E
v+ E HPCA5T0HA

83-002822A
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Equivalent Circuit

1/2 Circuit

1,9
O
v

+

]

|
|
|
|
|
[ !
< f
|
|
|
1 |
|
3,7 I: |
~Input !
< |
4,6 b
o | K P
+Input |
< |
<
>
I I 2,8
i ' 0
| | Output
<
v $ |
L |
y L———‘K |
;__K |
! ! x
|
q >
3 g '
s 1 ] :
o ‘ ]
V- |
|
830028218
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uPC4570
Absolute Maximum Ratings Electrical Characteristics
Ta=25°C Ta=25°C,Vt==%15V
Voltage Between V-+ and V— 36V Limits Test
Differential Input Voltage +30V Parameter Symbol Min. Typ. Max. Unit Conditions
Power Dissipation, C and HA Packages [Note 1) 350 mW Input offset voltage ~ Vjq 03 5 mV  Rg=500
Power Dissipation, G2 Package (Note 2) 440 mW Input offset current I, 10 200 nA
Input Voltage (Note 3) +15V Input bias current Iy 500 1000 nA
Output Short Gircuit Duration 10s Large signal Aol 90 110 dB cl = 2 l](;)v
Operating Temperature Range —20t0 +70°C voltage gain 1=t
Storage Temperature Range —55 10 +125°C Supply current Iec 5 8 mA
Notes: 1. Thermal derating factor is 5 mW/°C when ambient Cqupn m':?e CMRR 80 100 dB
temperature is higher than 55°C. rejection ratio
2. Thermal derating factor is 4.4 mW/°C when ambient Supply voltage SVRR 80 100 d8
temperature is higher than 25°C. rejection ratio
3. Forsupply voltageslessthan 15V, theabsolute maximum Output voltage Vgn =12 +135 Vv R=10k0
input voltage is equal to supply voltages. swing
Comment: Stress above those listed under “Absolute Maximum Output voltage
Ratings” may cause permanent damage to the device. This is a stress swing Vom +12 +128 v RL=2ka
rating only and functional operation of the device at these or any Common mode
other conditions above those indicated in the operational sections of Viem £10 +14 v
X e AR X voltage
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability. Slew rate SR 57 V/us R =2kQ
Gain bandwidth GBW 10 15 MHz
Power bandwidth PBW 50 70 kHz  Vg=27Vy,,
THD <1%
Unity gain
frequency funity 9 itz
Phase margin 60 °
Total harmonic Iy Vo =3 Vs,
distortion L 0.002 % 21020 khz
. f=20Hz
Channel separation cs 120 dB 10 20 kHz
Input RMS noise 12 uVpms  RIAA
vltage 05 065 slVgys Flat+JISA
Input noise voltage e 45 nV/\Hz f=1kHz
Input noise current in 07 pA/\/Hz 1=1KkHz
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Operating Characteristics

TA =25°C
Input Noise vs Frequency Characteristics Phase Gain vs Frequency
10
RL = 10kQ
50 T CL=0pF
s ~AvoL
i T
B ? e -90
2
z o M
~ & T
2 H T
H \ 8 ~ ~180
> @ \\4
% 4 e — go
z g
3
a
£
2 FS 3
2 g
g 8
g 8
[ 3 . 4
10 100 1k 10k 100k 100k ™ 10M
Frequency (Hz) Frequency (Hz)
Gain, Phase vs Frequency Voltage Follower Pulse Response
Vi=215V
T RL = 10kQ =
5o T CL =220 pF A= f;‘:F
AvoL L =
T2 Slew Rate = 7 V/us
T~ +10 t
¢
—90 | i
o L
5 T~ [ i \
c -
: ] /
3 ™ T o 0 : : GND
o
o
£ o ™~ ! / \
s ™ |
-10
< <
g g
g g
8 8
100k ™ 10M ° 2 ) 6 8 10 12
Frequency (Hz) Time (us)
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NEC QUAD LOW-POWER

NEC Electronics Inc. OPERATIONAL AMPLIFIER

Description Pin Configuration

The uPC324 is a quad operational amplifier designed
to operate from either single or split power supplies,

/
with very low current drain. The input common mode ouput 1 iq ouput0
voltage of these amplifiers includes ground and they
are internally frequency compensated for unity gain ~nput & 2 ERETE
stability. } 4

+Input A E 12+ tnput 0
Features UPC324C/G2
. 11f GND (V)
O Internal frequency compensation v Ij ]

Dual supplies 1.5V to £15V DC
O LM324 direct replacement

O Large output voltage swing: 0 V to V+ — 1.5V DC
O Input common mode voltage range includes *input ’E > i et ©
ground
O Wide power supply range: ~nput 8 o] [5] - toput
Single supply 3V to 30V DC
Output B E B Output €

83-002213A

Ordering Information

Operating
Part Temperature
Number Package Range
uPC324C Plastic DIP 0° 1o +70°C
uPC32462 Plastic Minifiat 0° o +70°C

Equivalent Circuit

1/4 Circuit

é SuA 100 uAJ
Qs
=cc { '\l—Ko.
Q7 b

<

<

S
S Rsc
<&

1,7,8,14

3,5,10,12 Output
(o -—-Kl\“
+input
Kom Kou
ng‘ﬁ' _ﬁ)n ? ~
110 GND (v-)

83-0022128
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Absolute Maximum Ratings Operating Characteristics
Ta=25°C, V=15V Ta=25°C
Voltage Between V+ and V— 32v Supply Current
Differential Input Voltage 2y 4
Input Voltage —03t0+32V vE
Power Dissipation, C Package 570 mW mA l lec
Power Dissipation, G Package 550 mW 3 I_
Operating Temperature Range, C or G Package 0to +70°C fs, —
Storage Temperature Range, C or G Package —55 10 +125°C § ) ﬁr +
o
Electrical Characteristics | T g
Tao=25°C, V=15V 1 i
Limit e i
! _ Test 8
Parameter Symhol Min. Typ. Max. Unit Conditions g
0
Input Offset Voltage Vio 2 7 mVRg=0Q o 10 20 % A
Input Bias Current Iy 45 250 nA Supply Voltage (V)
Input Offset Current lio 5 50 nA
Common Mode Input v 0 V+ v
Voltage Range fem —15 )
B = Input Bias Current
L= 0
Supply Current Ige 08 2 mA all op-amps 10
Large Signal Voltage AvaL 88 100 dB R =2kO
Gain 75
i V+ Vo _ g
Output Voltage Swing ~ Vgy 0 15 R =2k -
g -
Common Mode 3 s0 ~
Rejection Ratio CMRR 65 85 B 2 //
Supply Voltage H = | 1 - ssec
Rejection Ratio SVRR 65 10 a8 = s "] *
f=1kHzto 3
Channel Separation cS 120 dB 20 khz §
Output Current I 20 40 ma +imput=11, ° prs 2% v 0
(Source) 0SOURCE —Input=0V Supply Voltage (V)
. —lInput=1YV,
Output Current (Sink)  fggiyk 10 20 mA Input = 0 V
: —~Input=1YV,
Output Current (Sink)  lpgink 12 50 mA +input =0V
Voltage Gain
160
RL = 20 k!
120 \
g —]
E RL=2kQ
3 80
&
5
40
H
° 0 10 20 30 40
Supply Voltage (V)
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Operating Characteristics (Cont.)

Ta=25°C
Current Limiting Common Mode Rejection Ratio
70 120
100
—IN g _——
60 3
- o—+ 2
< S 80
\E— 13
H S
£ s0 Ei 60
Q L3
s o
g \ 2
3 F
“° \ E
< 8 20 3
§ 8
N~ g g
30 2 0 3
—20 [ 20 40 60 80 100 1k 10k 100 k iM
Ambient Temperature (°C) Frequency (Hz)
Open Loop Frequency Response Large Signal Frequency Response
140 v 20
10
AAA 100 k
VA—
120 v+
+15V
0.1 }li w15 Vo
100 Vv, 3 L
o S AAA h
\ ViN —o0 o \ w| 5T
80 V+/2 3 \ +7vO——+
N S 10 2k
N g
60 N S \
\ E
I3
“ V+=30V S s
V+=10t0 15V =
\ b4 \ <
» AN §
8 8
g NG 2
° N 3 o 8
1 10 100 1k 10k 100 k i 1M 1k 3 5 10k 3 5 100k 3 5 ™
Frequency (Hz) Frequency (Hz)
Voltage Follower Large Signal Pulse Response
4 —
= RL=2kQ
2, V=15V
@
]
&
32
>
H
5 1
S A
°
E Fd 7 1 4 g Fd ¢
3
g
s 2
£ <
51 8
g 8
0 8
[ 10 20 30 a0

Time (us)
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NEC Electronics Inc.

uPC3403

QUAD HIGH-PERFORMANCE
OPERATIONAL AMPLIFIER

Description Pin Configuration
The uPC3403 quad operational amplifier is designed
with fourindependent high gain frequency compensat- /
ed operational amplifiers. Featuring operations from ouputa ] 4 ovtput 0
either single or split power supplies from3Vto £18 V.
The common mode input range includes the negative ~mput a [2] ERGL
supply which eliminates the need for external biasing
circuitry in most applications. +Input A E E +Input ©
Features v+ [4] HPC3403C/G2 1] ano )
O Inputcommon mode voltage range includes ground
or negative supply ~mput8 3 D i + on
O Output voltage can swing to ground or negative
supply +InwlBE 9| — InputC
O Wide power supply range:
Single supply of 3.0 to 36 V output 8 [7] o] ouputc
Split supplies of +1.5t0 18 V a5.0002258
O Class AB output stage for minimal crossover
distortion
O Short-circuit protected outputs
[0 MCB34083 direct replacement
Equivalent Circuit
1/4 Circuit
v+
—0
la
o J B
l\\———‘ 1S an Q25
Qq | Gre —Kczz
Cy54F $he
Jl'ﬁ féok Qz¢ Q28
+ Input —‘K
O
3,5,10,12 0“}
LR Q24
P! Pl
——@ Qs F’Ko" 3 2 J/ $a1k SR
S
Qs Qi <25Q Output
| ™ o
— Input :: Rz ,7,8,14
2,6,9,13 —K03 °n>‘J JRN] {97 VJ—KQM Qar }—_'
12
A [
04} KQO N Rs :E
SR NN [V 24kQ Q¢
05?——* Q7 :'B;k 012[4 hjozo aNoo)
O
"
83-0022228
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NEC

Absolute Maximum Ratings

Ordering Information

Ta=25°C Operating
Voltage Between V+ and V- 3BV ::':,her Package Te":,"a':;:"m
Differential Input Voltage +36V uPC3403C Plastic DIP 0°C to +70°C
Input Voltage (Note 1) +18V uPC340362 Plastic Miniflat 0°C to +70°C
Power Dissipation, C Package 570 mW
Power Dissipation, G2 Package 550 mW
Operating Temperature Range 0to +70°C
Storage Temperature Range —55t0 +125°C

Note: 1. Theabsolute maximum inputvoltage is equal to the supply

voltage.

Comment: Stress above those listed under “Absolute Maximum

Ratings” may cause permanent damage to the device. Thisis a stress

rating only and functional operation of the device at these or any

other conditions above those indicated in the operational sections of

this specification is not implied. Exposure to absolute maximum

rating conditions for extended periods may affect device reliability.

Electrical Characteristics

Ta=25°C,Vt==415V

Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Input Offset Voltage Vio 2.0 10 mV  V+=+5V,V—=GND
Input Offset Current lig 5 50 nA V+=+5V,V—=GND
Input Bias Current Iy 45 250 A V+=+5V,V—=GND
Large Signal Voltage Gain Mmoo @ WSEONRTZ
86 98 dB V+=+45V,V—=6ND,R . =2kQ
Input Voltage Range Viem +_]3 lo +135% v
15 —15

Common Mode Rejection Ratio CMRR 70 90 a8
Supply Voltage Rejection Ratio SURR  ~v-vveeven 89 ...... ].ﬂ.a ...... “ ..................................................

103 dB V+=+5V,V—=GND
Supply Current lgg  ceeeeeeene 28 ...... 70 ...... 'M .. Vo = ll !‘!-.z..?'. ?I.' FI.“'."."!I.S .........................

25 70 mA  V+=+5V, V—=GND, all channels
Output Short Circuit Current
(see Note) losHoRT +10 +20 +45 mA
+12  £1356 R =10kQ
Output Voltage Swing Vom +10 +13 RL=20kQ
V+ =17 V+-15 R =10kQ,5V=<V+<30V,V—=GND

Channel Separation cs 120 [I1] f =1 kHz to 20 kHz

Note: Do not exceed the maximum power dissipation rating.
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Operating Characteristics

Ta=25°C
Open Loop Frequency Response Power Bandwidth
120 30
100
o 80 T 20
3 o
£ = \
3 g
s 60 &
2 5
2 40 : 10
[} \\
20 < <
0 § 0 8
1 10 100 1k 10k 100 k 1™ 10M 1k 10k 100k ™
Frequency (Hz) Frequency (Hz)
Output Swing Input Bias Current
30 60
A
= / <
5 P =
R e § a0
é pd F ~
E 7 a
3 / 3
10 / 7 £ 20
< <
7 8 8
: :
. : .
+5 +10 +15 —40 —20 [ 20 40 60 80
Supply Voltage (V) Temperature (°C)
Input Bias Current
60
3
£ 40
K | =]
g 7
H]
(5]
8
o
2 20
£
<
&
g
[ 3
+5 +10 +15

Supply Voltage (V)
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NEC Electronics Inc.

nPC4064
QUAD J-FET INPUT LOW-POWER
OPERATIONAL AMPLIFIER

Description

The uPC4064 is a low power J-FET input quad oper-
ational amplifier that will operate at voltage levels as
lowas 2.0 V. Inputcurrentis typically lessthan 1 mA.
With input bias and offset currents as low as a few pA,
the uPC4064 is an excellent choice for hand-held
measurement equipment.

Features

Low supply current

Very low input bias and offset currents
High slew rate

High input impedance

Output short circuit protection
Internal frequency compensation
TLO64 direct replacement

ooooooo

Ordering Information

Pin Configuration

A4
Output A E 4| Output D
—Input A E 3| —Input D
+Input A E 2| +Input D

V+E 1| v-

+Input B E 10] +Input C
- E T -
Output B E Output C

=1 =]

[e] 12T [&]

(=1 [=]

Operating PCA4064C/G2
Part Temperature
Number Package Range 83-003133A
1PC4064C 14-pin plastic DIP —20 o0 +70°C
uPC406462 14-pin Miniflat —2010 +70°C
Equivalent Circuit
1/4 Circuit
-OV+
R1 Ra Ry
Qg Q14
[}
5/‘ N
Q15
Q1e
Q11
j" Q17 _{l—
2 Qg
llo—r_: Q1 Q2 S
1»
NO- <
[
1 Q13 o R1o
out
Q3 Q4 Q7 Q20
Q¢ 1 Q19
R2 Rg RS
O V-
83-0031348
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NEC

Absolute Maximum Ratings

Recommended Operating Conditions

Ta=25°C Limits
Supply Voltage Differential 3BV parameter Symbol m Unit
Power Dissipation, C Package (Note 1) 570 mW Supply Voltage Vsupp 2 316 v
Power Dissipation, G2 Package (Note 2) 550 mW

- Output Current lp 5 mA
Differential Input Voltage (Note 3) +30V Load Capacitance o 20 o
Output Short Circuit Duration Indefinite
Operating Temperature Range —20t0 70°C

Note:

1. Derate at 8 mW/°C when T > 25°C.

2. Derate at 5.5 mW/°C when T > 25°C.

3. For supply voltage less than =15 V, the absolute maximum input

voltage is equal to the supply voltage.

Electrical Characteristics

Ta=+25°C, Vgypp=+15V

Limits Test

Parameter Symbol Min Typ Max Unit Conditions
Input Offset Voltage Vip 2 10 mV Rg = 50Q
Input Offset Voltage Vip 15 mV R =50Q, Tp =Tyt
Input Offset Voltage Drift AVijo/ AT 10 ul/°C R =50 Q, Tp = Topt
Input Offset Current lig 5 50 pA
Input Offset Current lig 15 nA Ta=Topt
Input Bias Current Iy 10 100 pA
Input Bias Current Iy 3 nA Ta=Topt
Large Signal Voltage Gain AyoL 70 76 dB R1 =10k, Vg =10V
Supply Current Isupp 800 1000 7.}
Common Mode Rejection Ratio CMRR 70 95 dB
Power Supply Rejection Ratio PSRR 70 95 dB
Output Voltage Swing +Vg +12 +14 v R1 =10k
Common Mode Input Voltage Vem +12 f:g )

5
Output Current Ig 35 mA +Vg==10V
Slew Rate SR 3 V/us R1 =10k
Input Noise Voltage en 30 w/Hz f=1kHz
Gain Bandwidth Product GBW 1 MHz
Channel Separation CS 120 dB f=11020 kHz
Electrical Characteristics
Ta=+25°C, Vgupp =5V
Limits Test

Parameter Symbol Min Typ Max Unit Conditions
Large Signal Voltage Gain AyoL 20 dB
Common Mode Rejection Ratio CMRR 70 a0 dB
Power Supply Rejection Ratio PSRR 70 90 dB
Output Voltage Swing +Vg +38 +4.1 v R1 =10k
Common Mode Input Voltage Vem fg; J_rgg v
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NEC
QUAD J-FET INPUT LOW-NOISE

NEC Electronics Inc. OPERATIONAL AMPLIFIER
Description Pin Configuration
The J-FET input operational amplifiers of the uPC4074
are designed as low-noise versions of the uPC4084. -/
Features of the uPC4074 include improved input equi- ouputa [1] [‘] Output ©
valent noise voltage, input offset voltage, and input bias
current compared to the uPC4084. The uPC4074 is an ~nput & 2] i — input o
excellent choice for a wide variety of applications,
including audio preamplifier and active filter circuits. +nput A [3] 12] + input 0
Features Vi E 4PC4074C/G2 E} GND (V-)
O Low-noise e, =18 nV/y\/Hz ) 4 oot ©
O Low-input bias and offset currents +input 8 5] b ] e
O Output short-circuit protection
O High-input impedance: J-FET input stage ~tnput 8 o] 5] - mput ¢
O Internal frequency compensation
O High slew-rate: 13 V/us typical output 8 [7] E| Output C
O Latch-free operation I
O TLO74 direct replacement
Equivalent Circuit
1/4 Circuit

4

—O v+
Ry
[ P
|\Qg [ I\Gm
2,6,9,13
— Input
+ |n:.§«5l;°’ i v 710&(;:‘“‘
Qs
Q3
J8
Rz Rs Rs S Rs Ry R Ao
11; GND (V-)
83-0022788
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NEC

Ordering Information

Recommended Operating Conditions

Operating
Part Temperature
Number Package Range
uPCA4074C Plastic DIP 0° 1o +70°C
uPC407462 Plastic Miniflat 0° to +70°C
Absolute Maximum Ratings
Ta=25°C
Voltage Between V+ and V— 36V
Differential Input Voltage +30V
Input Voltage (Note 1) +15V
Power Dissipation (C Package) 350 mw
Power Dissipation (62 Package) 440 mW
Output Short Circuit Duration Indefinite
Operating Temperature Range 0to+70°C
Storage Temperature Range —55t0 +125°C

Note: 1. Forsupply voltageslessthan 15V, the absolute maximum
input voltage is equal to the supply voltage.

Comment: Stress above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.
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Limits

- 0 Test
Parameter  Symbol Min. Typ. Max. Unit Conditions
Supply +
Voltage v +5 *16 v
Capacitive 100 pF
Load CL
(Ay=+1)
Output
Current o L mA




NEC

uPC4074

Electrical Characteristics
Ta=25°C,V:=%15V

Limits

Parameter Symbol Min. Typ. Max. Unit col;ll.!.:tsi:ms
Input Offset Voltage Vio 3 100 mV Rg=50Q
Input Offset Current lig 5 50 pA Ta = 25°C (Note 1)
Input Bias Current Iy 30 200 pA T = 25°C (Note 1)
Large Signal Voltage Gain AyoL 88 106 dB Ry =2kQ, Vg==10V
Supply Current lge 8 10 mA Four amplifiers
Common Mode Rejection Ratio CMRR 70 86 dB
Supply Voltage Rejection Ratio SVRR 70 86 dB
Output Voitage Swing Vom +12 +135 ) R =10kQ
Output Voltage Swing Vom +10 +12 ) RL=2kQ
Common Mode Input Voltage Range Viem +10 v
Slew Rate SR 13 V/us Ay=1
18 nv/\/Hz Rg =100 Q, f=1kHz
Input Equivalent Noise Voltage en r ams Rs— 1000, 1= 10 Hz 10 10 iz
Unity Gain Bandwidth 3 MHz
Channel Separation cs 120 d8
Over Operating Temperature Range
Input Offset Voltage Vio 13 mV Rg<500Q,Tp = Topy
“Input Offset Voltage Drift AVjp/ AT 10 uu/°C Ta=Topr
Input Bias Current Iy 7 nA Ta = Topt
Input Offset Current ki 2 nA Ta=Topr

Note: 1. Input bias currents are temperature sensitive. Short time measuring method is recommended to maintain the junction temperature

close to the ambient temperature.
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E

Operating Characteristics

Ta=25°C
Power Dissipation
1000
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S
E
€
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% 600 |— C Package
-3
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Load Resistance (kQ)

Voltage Gain (dB)
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NEC

NEC Electronics Inc.

uPC4084
QUAD J-FET INPUT
OPERATIONAL AMPLIFIER

Description

The uPC4084 offers four operational amplifiers with
matched ion implanted P-channel J-FET inputs with
standard bipolar technology in a single 14 pin DIP.
With low input bias current and slew rates ten times
that of general purpose amplifiers, this device is ideally
suited for pulse amplifiers, active filters and integrator
designs.

Features

O Wide common-mode and differential input voltage
range

Low input bias and offset currents

Output short-circuit protection

High input impedance: J-FET input stage

Internal frequency compensation

High slew-rate: 11 V/us typical

Latch-free operation

TLO84 direct replacement

oooooono

Equivalent Circuit

1/4 Circuit

Pin Configuration

Output A E
— Input A E
+ Input A E

v+ [e]

+ input B E

—Input B E

%
3 output 0
- it 0

uPCA4084C

Output B E

iq + mput
3] outpurc

83-002279A

4
O v+
Ry
e v
'\Qs l t Qs
2,6,9,13 12
— Input
Re
3,5,10,12
5 5,10, 1,7,8,14
+ Input O— VAA— -O Output
Qg Rio
Rg
Q10
Qg Re Qi3 Q'GH
1}
ir
Cq
1 K Q7
\u ov N
Qs Qq 1 Qqy Qis T
s D2
Rz Ry Ry S Rs Ry Rn
1"
O V-

83-002278B
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NEC

Electrical Characteristics
Ta=25°C,VE=+15V

Parameter

Symbol Min. Typ.

Limits

Max.

Unit

Test
Conditions

Input Offset

Voltage Vio

50 150

mV

Rg < 500

Current lio

5 200

pA

Ordering Information

Operating
Temperature
Range

0°C to +70°C

Part
Number

uPCA084C

Package
Plastic DIP

Absolute Maximum Ratings
Ta=25°C

Input Bias I
Current b

30 400

pA

Large Signal

Voltage Gain Avo

88 106

RL=>2k0,
Vg =10V

Supply
Current lcc

80 112

mA

Al
amplifiers

Voltage Between V-t and V—
Power Dissipation (Note 1)
Differential Input Voltage
Input Voltage (Note 1)

QOutput Short Circuit Duration

36V
570 mW
130V
*15V
Indefinite

Common
Mode
Rejection
Ratio

CMRR

0 76

Supply
Voltage
Rejection
Ratio

SVAR

0 76

Output
Voltage
Swing

Vom

+12 £13.5

RL=10kQ

Output
Voltage
Swing

Vom

*10 %12

RL=2k0

Common
Mode
Input
Voltage
Range

Viem

+10

Slew Rate SR

V/us

Av=1

Input
Equivalent
Noise
Voltage

25

w/\/Hz

f=1khz
Rg = 100 Q

Unity Gain

Bandwidth asw

MHz

Channel

Separation cs

120

Over Operating Temperature Range

Input Offset

Voltage Vio

20

mV

Rg <50 Q,
TA=TopT

Input
Offset
Voitage
Drift

AVjp/AT

10

uv/°C

Ta=Topr

Input Bias
Current

[}

Ta = Topr

Input Offset I
Current o

nA

Ta=Topr
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0to +70°C
—55 to +125°C

Note: 1. Forsupply voltageslessthan £15V, the absolute maximum
input voltage is equal to the supply voltage.

Comment: Stress above those listed under “Absolute Maximum Rat-
ings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.

Operating Temperature Range
Storage Temperature Range




E uPC4084

Operating Characteristics

Ta=25°C
Open Loop Frequency Response Large Signal Frequency Response
120 30
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RL=2kQ Vi = €15V RL=10kQ
100 N ‘

N \
<

@
S

»
S
1

vi=%10V

AN
N

Voltage Gain (dB)
g

/

-
=3

Output Voltage Swing (Vp-p)

V=15V
20 \ € \ H
N 5 g
g g
0 \ 8 0 2
1 10 100 1k 10k 100 k 1™ 0M 100 1k 10k 100 k 1™ 10M
Frequency (Hz) Frequency (Hz)
Output Voltage Swing Output Voltage Swing
40 30
Ry =10kQ VE=+15V
| et
= % // E //
z 2 20
o o
€ £
a a
20 [
H 7 3
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g
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104
s 5 iy V=415V
& Output RL=2kQ Rs=100Q
§ CL = 100 pF
2 VE=115V 2 10
-3 R
3 z
_s ;@
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nput
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Operating Characteristics (Cont.)

Ta=25°C
Input Bias Current Supply Current
100 2.5
Vi=%15V
2,0
10
g H
€ s 15
£ / £
c; 10 " 5
>
2 / g0
3
3 a
£ //
0.5
| =t " § g
0.01 g [} g
—20 0 20 40 €0 80 [ +5 +10 +15 120
Ambient Temperature (°C) Supply Voltage (V)
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NEC
, QUAD ULTRA LOW-NOISE, WIDEBAND,
NEC Electronics Inc. OPERATIONAL AMPLIFIER

Description Pin Configuration

The uPC4574 is an ultra low noise, high slew rate quad
operational amplifier specifically designed for audio,

J
instrumentation, and communication circuits. The low Output A |1 E] Output D
noise and high frequency capabilities make it ideal for
preamps and audio filters for instrumentation and inputA EI input D
professional audio.
EI +Input D
-

[«] [~1 [=]

Features +inputA | 3

O Ultra low noise
O High slew rate
O Wide bandwidth

v+

=]

O Internal full frequency compensation finput B E EI Hinput
O Quad equivalent to NE5532
Ordering Information s [ ! o] -ouc
Operating
Temperature Output B E z| Output C

Part Number Package Range LPCA574C/G2

uPCASTAC 14-pin plastic DIP —20 10 +80°C .

uPC4574G2 14-pin plastic minifiat —20 to +80°C
Equivalent Circuit
1/4 Circuit

V- 0—
R1
Qs K o [ {014
Kon ’
Qa>'—- Q13 Q1¢ :I‘-
RS
~Input Qq Q2 '—KQD
RS:E R7
+Input O— 9
Rs C2
—AAA —} Q12 015}—-'
._KQG

03} Q4 -—Kow O Output

RS C R Ra <
2:, 1-1- 3 4‘,
V- o— :

o X

A
WA

83-0031368
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vPC4a574

NEC

Absolute Maximum Ratings

Ta=25°C

Voltage Between V+ and V— 3BV
Power Dissipation, C Package 570 mW
Power Dissipation, G2 Package (Note 1) 550 mW
Differential Input Voltage (Note 2) +30V
Qutput Short Circuit Duration 10s
Operating Temperature Range —20 0 80°C
Storage Temperature Range —55t0 +125°C

Note:
1. Derate at 5.5 mW/°C when Tp > 25°C.

2. Forsupply voltages less than £15 V, the absolute maximum input
voltage is equal to supply voltage.

Electrical Characteristics
Ta+25°C, V=15V

Limits Test
Parameter Symbol Min Typ Max Unit Conditions
Input Offset Voltage Vi : 03 5 my Rs =50 Q
Input Offset Current lig 10 200 nA
Input Bias Current Iy 430 1000 nA
Large Signal Voltage Gain AvoL 90 110 dB Rl =2k Vg=%10V
Supply Current Isupp 8.5 12 mA
Common Mode Rejection Ratio CMRR 80 100 dB
Power Supply Rejection Ratio PSRR 80 100 dB
Output Voltage Swing +Vg +12 +135 v R1 =10k
Qutput Voltage Swing +Vg +10 +12.8 v R1 =2
Common Mode Voltage Vem +10 +14 )
AC and Noise Characteristics
Limits Test
Parameter Symbol Min Typ Max Unit Conditions
Slew Rate SR 4 6 V/us R1 =2k
Gain Bandwidth Product GBW 10 14 MHz
Power Bandwidth PBW 50 70 kHz Vo=2TVpp,THD<1%
Unity Gain Frequency funity 7 MHz
Phase Margin 50 degrees
Total Harmonic Distortion THD 0.002 % Vo =3V rms, 2 to 20 kHz
Channel Separation cs 120 dB f =20 to 20 kHz
| 12 pV rms RIAA + 30 kHz LPF
Input Noise Voltage ey
053 0.65 pV rms Flat + JISA Rg = 100
Input Noise Voltage Density [ 5.0 nv/Hz f=1Hz
Input Noise Current Density in 0.7 pA//Hz f=1Hz
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NEC Electronics Inc.

uPC4741
QUAD HIGH-PERFORMANCE
OPERATIONAL AMPLIFIER

Description

The uPC4741 is a quad operational amplifier designed
using four independent internally compensated high-
performance 741-type operational amplifiers. The
superior AC and DC characteristics of bandwidth,
slew-rate, and noise make this device ideal for active
filter and audio amplifier applications.

Pin Configuration

N
Output A E
— Input A E: l I [E —Input D
+ Input A E E + Input D

4| Output D

Features
PC4741C/G2 —
O Internal frequency compensation ve E . E v
O Output short-circuit protection
O Large common mode and differential input +nputs [s] iq + nput ¢
voltage range
O No latch-up ~input 8 [e} [5] - nput ¢
[0 No crossover distortion
[0 Wide power supply range: +2 V to 20 V Output B E 8{ Output ¢
O HA4741 direct replacement
83-002236A
Equivalent Circuit
1/4 Circuit
4
v+ O
R1 Qs :Iq.—
2} S Ko
J/Ou
2,6,9,13
— Input O——Km Q2
3,5,10,12 Qg 1— Rs
+ Input O Ry 1,7,8,14
MV -O Output
"‘_‘K"‘“
> Re
:; Ry Q15
Cy )
-—Koe |} Q13
l D, R A D:
Q7 |
Q; —-KQ; Qn
Ry R3
1
V— O ¢
83-002235B8
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NEC

Absolute Maximum Ratings

Ordering Information

Ta=25°
A=25°C Operating
v o _ Part Temperature
Pnllageﬂl?et\llv :;' ‘HG- :nde 57040"‘: Number Package Range
[
P"‘"" D:ss,""’r"" - : Z"" s "'w LPLATAIC Plastic DIP 0°1070°C
ower Plsslpallon be Tackage o 4PLATAIG2 Plastic Miniflat 0°1070°C
Differential Input Voltage +30V
Input Voltage (Note 1) +15V
Output Short Cirguit Duration (Note 2) Indefinite
Operating Temperature Range 0to+70°C
Storage Temperature Range =55 to +125°C
Notes: 1. Forsupply voltages less than =15V, the absolute maximum
input voltage is equal to the supply voltage.
2. Short-circuit to ground on one amplifier only.
Comment: Stress above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.
Electrical Characteristics
Tap=25°VE=415V
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Input Offset Veltage Vig 1.0 5.0 mV  Rg<100Q
Input Offset Current lig 30 50 nA
Input Bias Current Iy 100 300 nA
Large Signal Voltage Gain AvoL 88 94 dB RL=2kQ, Vg=£10V
Power Consumption Pp 150 210 mW
Commen Mode Rejection Ratio CMRR 80 90 []]
Supply Voltage Rejection Ratio SVRR 94 100 dB
Output Voltage Swing Vom +12 +137 v RL=10kQ
Output Voltage Swing Vom +10  £125 v RL=2kQ
Common Mode Input Voltage Viem +12 *14 v
Slew Rate SR 1.6 Vius Av=1
Input Noise Voltage ey 9 w/\/Hz f=1kHz
Channel Separation cs 108 B f=10kHz
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uPC4741

Operating Characteristics

Ta=25°C
Open Loop Frequency Response Large Signal Frequency Response
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Operating Characteristics (Cont.)

Tp = 25°C
Input Noise Voltage Density Supply Current
30 6
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a /
Ed
3 20 T4 /
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£
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NEC

DEFINITION OF TERMS

Input Offset Voltage: The input voltage required to zero
the output with no load.

Input Bias Current: The base current of the input
transistors or the gate leakage current of input J-FETS
when the output is at zero volts with no load.

Input Offset Current: The difference between the two
input bias currents when the output is at zero volts
with no load.

Average Input Offset Voltage Drift: The ratio of the
change in input offset voltage to the change in
temperature.

Average Input Bias Current Drift: The ratio of the
change in input bias current to the change in tem-
perature.

Average Input Offset Current Drift: The ratio of the
change in input offset current to the change in
temperature.

Large Signal Voltage Gain: The ratio of the change in
output voltage to the change in input voltage.

Common Mode Rejection Ratio [CMRR]: The ratio of
the change in input offset voltage to the change in
common mode voltage.

Supply Voltage Rejection Ratio [SVRR]: The ratio of
the change in input offset voltage to a change in the
supply voltage.

Input Voltage Range: The range of common mode
voltage to the input terminals within which the device
will operate linearly.

Input Resistance: The ratio in small signal input voltage
change to the change in input current at either input
terminal with the other input grounded.

Maximum Output Voltage Swing: The peak output
voltage obtainable without clipping.

Supply Current: The current consummed by the device
with the output at zero.

Input Noise Voltage: The peak to peak noise voltage
within a specified frequency band.

Input Noise Voltage Density: The RMS noise voltage in
a1 Hzband surrounding a specified value of frequency.

Input Noise Current: The peak to peak noise current
within a specified frequency band.

Input Noise Current Density: The RMS noise voltage in
a1Hzband surrounding a specified value of frequency.

Slew Rate: The ratio of change in output voltage to the
minimum time required to effect the change under
large signal drive conditions.
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Section 4 — Comparators
MPC311 Single Precision Voltage Comparator

........................................ 4-1
uPC319 Dual High-Speed Voltage Comparator ...........c.ooiiiiiiiiiiiiiiiiiineenn. 4-7
uPC339 Quad Low-Power Voltage Comparator ...........c.couiiiiiiiiineiiniennnn.. 4-13
uPC393 Dual Low-Power Voltage Comparator ............cooiiiiiiiiiieiiniannnn.. 4-17
Definition of Terms ... i et e s 4-21
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NEC

NEC Electronics Inc.

uPC311

SINGLE PRECISION
VOLTAGE COMPARATOR

Description

The uPC311isasingle voltage comparator with extreme-
ly low input bias currents. This device can be operated
with single or split power supplies from +5V to +15 V.
The output is compatible to DTL, TTL, and CMOS
circuits.

Features

O Operates from single 5 V supply
O Maximum input current: 250 nA
O Maximum offset current: 50 nA

Pin Configuration

GND E

/

+ Input E
—Input E

—

>__r

o8
ﬂ Output

_:J Balance/Strobe

O Fast transient response: 200 ns UPCINC/UPCING2
[0 LM311 direct replacement
V- E ﬂaalanco
83-002319A
Equivalent Circuit
Balance v+
o AMA A
5 Ry R3 Q 8
300 13k L 4 R R
SRe She  SRw
S8k Sso0 3800
I/ Q12
Balance/ Q23
Stobe s ?:o N
VAVV <
6 202 Q3 Qs Riz PJ Q3 Oa1 ™
Ny s SR
A N TN > 5.0 k
:: Rg :t R7 a
$37k P37k 14 -k Y
A D1 FDG
Qg Q10
Q7
r‘/ j Output | 7
AMA
Rig Ry &
S
> Qs a7 300 . 2003
24
N Qg >1 |
Qy Rzz S
N Q22 600 S
A $ 800 600
Q15 Y Q19 ~N
A
. Qq Qz Qg
Input Ra23 b
42
2 I< 4
° Input Q20 5
Rg SRy
3 780 Sas0 GND
_ 4
v O
83-002318A
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uPC311 NEC

Absolute Maximum Ratings Ordering Information
Ta=25°C Operating
Voitage Between V+ and V— 36V ::'"'m’ Package Ten:&c:::ure
Output to Negative Supply Voltage 40V uPC3NIC Plastic DIP 0°Cto+70°C
Ground to Negative Supply Voltage 30V uPC31162 Plastic Miniflat 0°Cto+70°C
Differential Input Voltage +30V
Input Voltage (Note 1) +15V
Power Dissipation, C Package 350 mw
Power Dissipation, G2 Package 440 mW
Output Short Circuit Duration 10s
Operating Temperature Range, C or 62 Package 0to +70°C
Storage Temperature Range, C or G2 Package —5510+125°C
Note: 1. For supply voltages less than 115 V, the absolute maximum
input voltage is equal to the supply voltage.
Comment: Stress above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.
Electrical Characteristics
Ta=25°C,VEt =415V
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Input Offset Voltage Vi 20 15 m/  V+t—V—=5V1030V,Rg<50kQ
Input Offset Current lig 6.0 50 A V+—-V-=5V1030V,Rg <50k
Input Bias Current Iy 100 250 A U+ —-V-=5Vt030V,Rg <50 kQ
Voltage Gain Ayor 106 B R =10kQ
Response Time trsp 200 ns Input step 100 mV, overdrive 5 mV
Saturation Voltage Vsat 0.75 15 v Viy =10 mV, Ig = 50 mA
Strobe ON Current IsTB ON 3.0 mA
Output Leakage Current loLEAK 0.2 50 nA Vy=10mV, lg=35mA
Positive Supply Current lgg+ 5.1 15 mA
Negative Supply Current lec— 4.1 5.0 mA
Input Voltage Range Viem +14
Saturation Voltage Vsat 0.23 04 v V=45V, V- =0V, Vjy<—10mV, lg =8 mA
Over Operating Temperature Range
Input Offset Voltage Vi 10 my  Vt—V-=5Vt030V,Rg<50kQ, Ty =01t 70°C
Input Offset Current lig 70 A V+—V-=5V1030V,Rg=<50kQ, Ty =01t070°C
Input Bias Current Iy 300 A U+ —V-=5V1030V,Rg <50 kQ, T =010 70°C
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Typical Applications
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Operating Characteristics

Ta=25°C
Input Bias Current
500
Vi =£15V—o
[—
400 —t
T —— Pins 5, 6 and 8 Shorted
g —
= 300
14
3
o
g
@ 200
3
=3
&
Normal
100
<
8
g8
8
0 8
o 20 40 60 80
Ambient Temperature (°C)
Offset Error
100
-
Z
g
€ Y
&
Maximum /]
=
k1
J/
£ 1 : ’/
3
=3
£
z Typical
2
s T
S
g =anl| <
8
Vos=Vio+Rs—lio ||&
1 L L LiIHIe
10k 100k ™ 10M
Input Resistance (kQQ)
Common Mode Limits
Vv
—0.5
Referenced to
S Supply Voltages
2 -1.0
E
3
@
E -15
s = A - - & 7 A
£
g +0.4
3]
+0.2 $
8
g
v 8
0 10 20 30 40 50 60 70 80
Ambient Temperature (°C)

~N
b

Input Offset Current (nA)

225

200

175

150

125

100

Input Bias Current (nA)

75

50

60

50

40

Input Offset Current

=T
VE=+$16V

|
t
l

Pins 5, 6 and 8 Shorted

\\\

Normal

83-002326A

0 20 40 60
Ambient Temperature (°C)

Input Characteristics

=3

83-002328A

16 —12 -8 —4 0 4 8 12
Ditferential Input Voltage (V)

Transfer Function

=)

T

Vi=+30V

30

Normal Output
RL=1kQ
v+ =40V

-

Output Voltage (V)

Emitter
Follower
I-Output

f

RL =600 Q

.0 -0.5 0 0.5
Differential Input Voltage (mV)

© 83-002330A



uPC311

Operating Characteristics (Cont.)

Ta=25°C
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Operating Characteristics (Cont.)

TA =25°C
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NEC DUAL HIGHfggEaég

NEC Electronics Inc. VOLTAGE COMPARATOR
Description Pin Configuration
The uPC319 is a precision high-speed comparator
designed to operate from single or split power supplies ° u
from +5 V to £15 V. It features excellent input charac- nep e] ne
teristics and drive compatibilities to all popular logic
families. The uPC319 is designed for commercial ne 2] UPC319C/4PC39G2 1 ne
rature ranges.
temperature ranges. o3 ] ouput A
Features ¢ inputA E E| v
O Operates from single 5 V supply
O Typically 80 ns response time at £15 V —tnputa [5] 10] - input 8
O Open collector output
O Minimum fan-out of two each side (TTL) v-[g] 5] + nput s
O High common mode slew rate
[0 LM319 direct replacement Output B E E] GND
Equivalent Circuit Eoan
1/2 Circuit
11
ARG O
Ry v+
o o b e
3R SRs S Rs SRy
Ko
{ Qa4 { Qs
v v
N Q3 K Q7 T
5610 I/ a Vv a Cy
—Input N : N °
S Qq SE Ra :E Rs Rio :: Rn 3: Ri2
+input |
SE Rg ' i Qs
_K Qs —'\l
i; " ! Q1o | G 3Ris
7,12
Note: 01‘/‘ Ofpul
No Conneciion e e K o
g vy Q12
gE Ris
Qg \l
Q47 3; Ry
Ras IE Ras P
8
O
GND
60 V-
83-002340A
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NEC

Absolute Maximum Ratings

Ordering Information

Ta=25°C Part Temperature
Voltage Between V+ and V- 36V Number Package Range
QOutput in Negative Supply Voltage /Y HPC319C Plastic 1P 0°C to +70°C
Ground to Negative Supply Voltage 25V uPC31962 Plastic Miniflat 0°C to +70°C
Ground to Positive Supply Voltage 18V
Differential Input Voltage +5V
Input Voltage (Note 1) +15V
Power Dissipation, C Package 500 mW
Power Dissipation, G2 Package 550 mW
Output Short Gircuit Duration 10s
Operating Temperature Range, C or G2 Package 0to+70°C
Storage Temperature Range, C or G2 Package —55to +125°C

Note: 1. Forsupply voltages lessthan £15V, the absolute maximum

input voltage is equal to the supply voltage.

Comment: Stress above those listed under “Absolute Maximum

Ratings” may cause permanent damage to the device. This is a stress

rating only and functional operation of the device at these or any

other conditions above those indicated in the operational sections of

this specification is not implied. Exposure to absolute maximum

rating conditions for extended periods may affect device reliability.

Electrical Characteristics

Ta =25°C, V=15V

Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Input Offset Voltage Vig 20 8.0 mV V+=15Vto 15V, Rg <500
Input Offset Current lig 80 200 nA
Input Bias Current Iy 400 1000 nA
Voltage Gain AyoL 78 92 dB
Response Time tpsp 80 ns Input 100 mV, overdrive 5 mV
Saturation Voltage Vgat 0.75 15 ) Vi=-10mV,lg=25mA
Output Leakage Current loLEAK 0.2 10 R Vi=10mV, lg=35mA
Positive Supply Current lge+ 43 mA VE=+5V,V—=0V
Positive Supply Current lgc+ 8.0 125 mA VE=+15V
Positive Supply Current leo+ 3.0 5.0 mA VE=45V
Input Voltage Range Viem +13 VE=+15V
Saturation Voltage Vsar 023 04 V+=45V, V- =0V, <-10mV, lg =32 mA
Over Operating Temperature Range
Input Offset Voltage Vio 10 mV V+=45Vto 15V, Rg<5kQ, Ty =010 +70°C
Input Offset Current lig 300 nA V+=+5Vto£15V,Rg <5k, Ty =010 +70°C
Input Bias Current Iy 1200 nA V+=45Vto +15V, Rg<5kQ, Ty =010 +70°C




Common Mode Limits (V)

NEC uPC319

Typical Applications
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V+(<18V) VRL (S36V+V-) V+(=18V) VRL(=38V)
o]
In + INO—+
319 Vo 319 Vo
] - I O—1-
V= (=-25V)
V- (=-25V) O
83-002342A 83-002343A

Operating Characteristics
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E

Operating Characteristics (Cont.)

Ta=25°C
Response Time for Various Input Overdrives
6
Vi - 45V
5 VRL=+5V
e \ R =500 Q
g, 4
g \['\
s 3 \
g 2 20mv 2mv
s |
1 t
0 5mv
L L Y % [ Ry L L =
s T * g v “ ~+ v *
S o
o
2
3
2 -100
£
0 100 200 300
Time (ns)
Response Time for Various Input Overdrives
6
5 VE=115V
\ VRL=+5V
i 4 1 \ RL =500 Q
§ 3 \ 2mV:
i 2 \ 5mv
g \( )/
1}——20mV.
[ A
s o:; ~ AR A A v o  q
)
S
2
E. —100
[] 100 200 300
Time (ns)
Output Saturation Voltage
25 /
20 /
i, /
€
g
3
o
2 10
3 / VE=$15V
/ Input Overdrive = 5 mV
5 /
]
0 0.2 0.4 0.6 0.8 1.0
Output Voltage (V)

4-10

83-002348A

83-002350A

83-002352A

Output Voltage (V)

Input Voltage (V)

Output Voitage (V)

Input Voltage (V)

Short Circuit Current (mA)

Response Time for Various Input Overdrives

6
5 vy
af——20my / / /
3 / T~ mv
|
2 /7 smv
! y/A /
0
- L L . ~ A L
~ ~ ~ ~ N~ [a ¥ -~ 1 W
100
L] g
g
3
[} 100 200 300
Time (ns)
Response Time for Various Input Overdrives
. |
5 20 mvV /
ey
a
3 / / ~smv
: / /b\ o
! s
0
~ A ~ N I Y] Ia, Y] L
e [a¥] [aY] [a¥] s n a v
100
Vi=115V
VRL=+5V
RL =500 Q z
0 Il Il 9
L 1 [
8
[ 100 200 300
Time (ns)
Output Limiting Characteristics
120 12
100 / 10
| Short Circuit
Current
80 0.8
60 >’/ 06
/ [ —
40 // 0.4
P Power
20 / 0.2
0
] 5.0 10 15

Output Voltage (V)

Power Dissipation (W)

83-002353A



Positive Supply Voltage (V)

NEC 4PC318

Operating Characteristics (Cont.)
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W‘ ' uPC339
) QUAD LOW-POWER

NEC Electronics Inc. VOLTAGE COMPARATOR

Description Pin Configuration

The uPC339is aquad comparator designed to operate

from asingle or splitpower supply over a wide range of [ ] U -

voltages, with very low current consumption. Even Output B |1 [14] Output ©

when operating from a single power supply the input -

common mode voltage includes ground. Output A E Fﬂ Output D

Features

O Input common-mode voltage range includes ground
O Wide power supply range:
Single supply 2V to 36 V DC
Dual supplies £1 V to 18 V DC
O Low power consumption
O Compatible with all forms of logic
O Open collector output
O LM339 direct replacement

v+ E E GND (v-)

~ nput A [4] P 4 ﬂ-anulD

+ Input AE ﬂ— Input D

BE __<]{3+.m.c

+ Input BE 3‘ Input C
uPC339C/uPCI39G2

83-002310A

Ordering Information

Operating
Part Temperature
Number Package Range
4PC339C Plastic DIP 0°C to +70°C
uPC33962 Plastic Miniflat 0°C to +70°C

Equivalent Circuit

1/4 Circuit

O

Q2 Q3

+ Input Qq Q4

— Input O

C 100 A

Output

Qs

83-0023098




NEC

uPC339

Absolute Maximum Ratings

Ta=25°C
Voltage Between V* and V- 6V
Differential Input Voltage By
Common Mods Input Voltage —0.310+36V
Power Dissipation, C Package 570 mwW
Power Dissipation, G2 Package 550 mw
Qutput Short Circuit to Ground Indefinite
Operating Temperature Range, C or G2 Package 0to +70°C
Storage Temperature Range, G or 62 Package —b55 to +125°C

Comment: Stress above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

Electrical Characteristics
Ta=25°C,V+ =5V

Limits

Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Input Offset Voitage Vig 2 5 my Vo=14V,Vger=14V,Rg=00Q
Input Bias Current Iy 25 250 nA Vg=~14V
Input Offset Current lio 5 50 nA Vo=~14V
Common Mode Input Voltage Range Vjgp 0 V+—-15 v
Supply Current lge 08 2 mA R =o
Voltage Gain AyoL 106 dB R =15kQ
Large Signal Response Time trsp 13 us R 5.1kQ, Vg =5V
Output Sink Current losiNk 6 16 mA VNI =TV NH =0V, Vg<15V
Saturation Voltage Vsar 0.2 04 v VNn=) =1V U+ =0V, lggink = 3 mA
Output Leakage Current loLEAK 0.1 nA V=1V V(=) =0V, Vg=5V
Typical Applications
v+
v+
RL
4,6,8,10 RL Output
1,2
ViNO + 13, 14
569,11 | 339 Output
/I Vrer 13,14 Y
Rq
VREF =0to V+ — 1.5V Veer Vhys =( o Rz)
/]: Vs VREF =0 to V+ — 1.5V
83-002311A 83-002312A




vuPC339

Operating Characteristics
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NEC

NEC Electronics Inc.

vPC393
DUAL LOW-POWER
VOLTAGE COMPARATOR

Description

The uPC393 is a dual comparator designed to operate
from either single or split power supplies from + 2V to
+18 V. It features low power supply current drain and
input common mode voltage which includes ground,
even when operated from a single supply. The uPC393
is designed for Commercial temperature ranges.

Features

O Input common-mode voltage range includes ground
O Wide power supply range:
Single supply 2V to 36 V DC
Dual supplies +1 V to +18 V DC
O Low power consumption
O Compatible with all forms of logic
O Open collector output
O LM393 direct replacement

Pin Configuration

Output A E

- Input A E | 7| Output B
+ Input A E 6| —InputB

GND (V) E 5{+ inputB

o

=

S

[N

[=]

L]

uPC393C/uPC393G2

83-002358A

Equivalent Circuit
1/2 Circuit
V+
<> 100 yA d) 100 pA
Q2 Q3
Input o Q Q Output
Qs
Input O—
<Q7
777
83-0023588




vPC393

NEC

Absolute Maximum Ratings

Ordering Information

Ta=25°C Operating
Voltage Between V* and V- 36V Part Temperature
Ditferential Input Voltage 6V Number Package Range

v g — uPC393C Plastic DIP 0°C to +70°C
Common Mods Input Vltage 030 36V hasse Plastic Miniflal 0°C 10 170°C
Power Dissipation, C Package 350 mwW
Power Dissipation, G2 Package 440 mW
Qutput Short Circuit to Ground Indefinite
Operating Temperature Range, C or G2 Package 0to +70°C
Storage Temperature Range, C or G2 Package —55 to +125°C

Comment: Stress above those listed under “Absolute Maximum

Ratings” may cause permanent damage to the device. This is a stress

rating only and functional operation of the device at these or any

other conditions above those indicated in the operational sections of

this specification is not implied. Exposure to absolute maximum

rating conditions for extended periods may affect device reliability.

Electrical Characteristics

Ta=25°C,V+t=5V

Limits Test

Parameter Symbol Min. Typ. Max. Unit Conditions

Input Offset Voltage Vio 2 5 mV Vg=14V,Vggr=14V,Rg =00

Input Bias Current Iy 25 250 nA Vg=14V

Input Offset Current lig 5 50 nA Vg=14V

Common Mode Input Voltage Range Vjgp, 0

Supply Current lge 06 1 mA RL=o

Voltage Gain AvoL 106 dB R =15kQ

Large Signal Response Time tpLs 13 us R 8.1kQ, Vg =5V

Output Sink Current losInk 6 16 mA —INPUT=1V,+INPUT=0V,Vg=<15V

Saturation Voltage Vsar 02 04 ) —INPUT =1V, +INPUT =0V, lggjnk = 3 mA

Output Leakage Current loLEAK 0.1 nA +INPUT=1V,—INPUT=0V,Vg<5V

Typical Applications

|
v+
>
> R
VIN O
O Output
1,7
—O Output
1,7
VREF=0toV+—15V VRer v R \v+
= —1. HYS =
83-002360A /I Ri+ Ry
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NEC . uPC393

Operating Characteristics
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NEC

DEFINITION OF TERMS

Input Offset Voltage: The voltage between the input
terminals when the output is within a specified voltage
range.

Input Bias Current: The bias current of the input
transistors.

Input Offset Current: The difference in current in the
two input terminals when the output is at a specified
voltage.

Voltage Gain: The ratio of the change in output voltage
to the change in input voltage.

Common Mode Rejection Ratio [CMRR]: The ratio of
the input voltage range to the maximum change in
input voltage over this range.

Supply Voltage Rejection Ratio [SVRR]: The ratio of
change in input offset voltage to the change in supply
voltage.

Input Voltage Range: The range of common mode
voltage at the input terminals within which operating
specifications are assured.

Output Leakage Current: The current into the output
terminal, at a given output voltage and input drive,
equal to or greater than a specified value.

Output Sink Current: The maximun negative current
that can be output by the comparator.

Saturation Voltage: The low output voltage level at a
specified current “sink” level.

Overdrive: The input step voltage required, at some
predetermined input level, to change the output state
to high or low from its initial state.
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VOLTAGE REGULATORS N E C

Section 5 — Voltage Regulators

MuPC305 Precision Positive Voltage Regulator ...ttt 5-1
uPC317 Three-Terminal Adjustable Positive Voltage Regulator ........................ 5-5
uPC337 Three-Terminal Adjustable Negative Voltage Regulator ....................... 5-9
uPC2600 Series Three-Terminal Positive Voltage Regulator ......................... 5-13
uPC78L0O0H Series Three-Terminal 0.1 A Positive Voltage Regulators ................ 5-17
uPC78L00J Series Three-Terminal 0.1 A Positive Voltage Regulators ................. 5-23
uPC78MO00 Series Three-Terminal 0.5 A Positive Voltage Regulators ................. 5-29
uPC7800 Series Three-Terminal 1.0 A Positive Voltage Regulators ................... 5-35
MuPC79L00 Series Three-Terminal 0.1 A Negative Voltage Regulators ................. 5-41
uPC79MO00 Series Three-Terminal 0.5 A Negative Voltage Regulators ................ 5-45

uPC7900 Series Three-Terminal 1.0A Negative Voltage Regulators



NEC

NEC Electronics Inc.

uPC305
PRECISION POSITIVE
VOLTAGE REGULATOR

Description

The uPC305is a precision adjustable voltage regulator
designed for a wide range of applications including
digital and analog circuits. This device features fast
response to both line and load transients, low standby
power dissipation, and freedom from oscillation with
variation in resistive or inductive loading. This device is
ideal for use in general purpose power supply circuits.

Features

O Output voltage adjustable from 4.5V to 30 V

O Output currents in excess of 10 A possible by add-
ing external transistors

O Load regulation better than 0.1% full load with current
limiting

O DC line regulation guaranteed at 0.03%/V

O LM305 direct replacement

Equivalent Circuit

Pin Configuration

Current Limit (] 1 u 8 [ Regulated Output
Booster Output [] 2 7 [ cCOMP/s.D.
e pu uPC305C
Unregulated input [J 3 6 [J Feedback
ano [ 4 5 [] Reference Bypass

83-002478A

3

—O0
Unregulated
Input

600

Kou

Booster
Output
Qs

Ro Current Limit

7\ 3

Regulated
Output

7

O
Compensation/
S Shut Down
:; Rq '————KQG
S
-——Km Qq7
<
68k R
6
Q2 Og\l . Te)
L A 1 Feedback
<
3kSRy ==C1 5pF
>
5
Qg :I-‘— 0
Reference
< Bypass
Q; 22k SRs
4
O
Ground

83-002477A

5-1




uPC305

NEC

Absolute Maximum Ratings

Ordering Information

Ta=25°C Operating
Input Voltage 4V Part Temperature
Numb Package Range
Innut Qutnut Valtage Differential 40v
ki uPC305C Plastic DIP 0to+70°C
Peak Output Current 50 mA
Power Dissipation 350 mW
Operating Temperature Range 0o +70°C
Storage Temperature Range —55 to +125°C
Comment: Stress above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.
Electrical Characteristics
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Input Voltage Range Vin 8.0 40 v
Output Voliage Range Vo 45 30 )
Input Output Voltage Differential 3.0 30 )
Load Regulation REGL 0.02 0.05 % 0<Ipg<12mA Rgc=18Q
REGyy 0.025 0.06 %/N  Vyy—Vp=5V
Lill! nﬂu“lﬂiﬂﬂ .........................................................................................
0.015 0.03 %N Vy—Vg>5V
Ripple Rejection 0.003 %/N  CRef = 10 uF, =120 Hz
Temperature Stability 03 1.0 % 0°C<=Tp<T0°C
Feedback sense voltage 1.65 1.8 1.90 )
Standby Current Drain 0005 ............. %lﬂHleglokHz P.“?f.—_.-.n. .......................
0.002 %  CRer= 0.1 uF
Long Term Stability 0.1 %
Standby Current Drain 1.0 20 mA V=40V

CREF: Bypass capacitor of pin 5.
Rgc: Output current sense resistor.
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vPC305

Operating Characteristics

Ta=25°C
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vPC305

NEC

Operating Characteristics (Cont)

Ta = 25°C
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NEC cannot assume any responsibility for any circuits shown or
represent that they are free from patent infringement.
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NEC
THREE-TERMINAL ADJUSTABLE

NEC Electronics Inc. POSITIVE VOLTAGE REGULATOR
Description Pin Configuration
The uPC317 is an adjustable three-terminal positive volt-
age regulator capable of supplying in excess of 1.5 A
over a 1.3 V to 30 V output voltage range.
NEC
Output voltage can be fixed by two external resistors. JpPAN
Features
O Output currentup to 1.5 A
O Current limit constant with temperature 132
O Internal thermal overload protection
0O Equivalent to LM317 Adj. Output Input
83-002523A
Ordering Information
Operating
Part Temperature
Number Package Range
uPC3TTH 3 pin SIP —20°C to +80°C
Equivalent Circuit
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uPC317

NEC

Absolute Maximum Ratings

Recommended Operating Conditions

Ta=+25°C Limits Test
Input-Output Voltage Differential 40V Parameter  Symbol Min. Typ. Max. Unit Conditions
taternal Power Dissipation (Note 1) 20W input-Gutput
Operating Temperature Range ~20°C to +150°C \I;'I’::'ﬂ" il Un—Vo 3 87

erential
Storage Temperature Range —65°C to +150°C
i Dutput g 13 v
Lead Temperature (Soldering, 10 s) 300°C Voltage 0 :
o
Thermal Resistance (junction to case) 4°C/W Input Voltage Uy 43 4 v
Thermal Resistance (junction to ambient) 83°C/wW

Note: 1. Internally limited. g:lr':z:“ ip 001 1.5 A

Comment: Stress above those listed under “Absolute Maximum Operati

Ratings” may cause permanent damage to the device. Thisis a stress perating 12 °

rating only and functional operation of the device at these or any Temperature T —20 +125 ¢

other conditions above those indicated in the operational sections of Range

this specification is not implied. Exposure to absolute maximum

rating conditions for extended periods may affect device reliability.

Electrical Characteristics

(VIN—Vo=5V,lp=05A,0°C < T; <+125°C)

Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions

— ] —_

Line Regulation (Nots 1) REGIN  ..o...... 001 004 WV TA=2CCIVS(UNCVo)s40V

0.02 0.07 %/V  0°C<Ty<+125°C, 3V=(V)y—Vg) =40V

5 25 mV Vg5V T;=25°C,1I0mA<Ip=<15A

Load Regulation (Note 1) REG 0.1 0.5 %Vg Vg=5V T;=25°C,10mA<Ip<15A

20 70 my Vg5V 0°C<Ty<-+125°C,10mA<lg<15A

.......... 03 I 5 %VnVuZﬁV U°CSTJS+125°BIOmAs|0515A e
Thermal Regulation REGTH 0.02 0.07 %/W Ty=125°C02ms<t<20ms
Adjustment Pin Current IADJ 50 100 LA
Adjustment Pin Current Change Alppy 04 5 MR 1IOMA<Ipg<15A3V=<(VVg)<40V,Pp<20W
Reference Voltage VREF 120 126 1.30 ) 10mA<Ig=<15A3V=(VNVg)<40V,Pp<20W
Ve Drift AVREF/AT 0.7 % 0°C=Ty=<+125°C
Load Current lp 4.1 10 mAh (Viy—Vg)=40V
Peak Output Current 10PEAK 1.5 2.2 2.9 A 5V=(Yy—Vg) =15V
0.15 0.8 (Vin— Vgl <40V
Output Noiss Voltage Wy 0.001 l"’l;,xsﬂl Ty=25°C, 10 Hz <1< 10 kilz
Ripple Rejection Ratio 1 o+ SOOI @ Capy=0.Vo=10V.1=120Hz AV =TVRMS
56 65 g8 Capy =10 uF 10V, =120 Hz, AVjy =1V RMS

Notes: 1. Measured at constant junction temperature, using pulse testing with a low duty cycle. PW = 10 ms, duty cycle < 2%.
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NEC wPC317

Typical Applications

Input Output
uPC317H . Q
R :, J:
Cin Adj. < I Co
0.1uF 1uF
Rz

Rz
Vo =[1+—_—1xVger
Rq

83-001955A
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NEC

NEC Electronics Inc.
PRELIMINARY INFORMATION

uPC337
THREE-TERMINAL ADJUSTABLE
NEGATIVE VOLTAGE REGULATOR

Description

The uPC337 is an adjustable three terminal negative
voltage regulator capable of supplying up to 1.5A over
avoltage range of —1.3 to —30 V. Output voltage is set
by only two external resistors.

Features

O Output current up to 1.5A

OO Current limit constant with temperature
O Internal thermal overload protection

O Output transistor safe area protection

Pin Configuration

NEC

uPC337

PN

Ordering Information ADJ  Input  Output
83-003110A
Operating
Part Temperature
Number Package Range
uPC337H T0-220 —20°C to +85°C
Block Diagram
r I O Input
Start Current
Up Source
1 Current Source Safe Area
Protection
— Vret
» Butfer I l g:‘r:::::
i uren
Protection Limit
1 1 O Output
o Adj

83-003111A
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NEC

Absolute Maximum Ratings
(TA=25°C)

Recommended Operating Conditions

Limits
Input Output Voltage Differential —40V Parameter Symbol Min. Tvn. Max. Unit
Total Power Dissipation 25 W (Note 1) Input Output Voltage Differential VnVg -3 -5 -387 V
Operating Temperature Range —20 to +85°C Input Voltage Vin —43 —40 v
Operating Junction Temperature —20 to +150°C Output Voltage Vo 13 -30 v
Storage Temperature —651t0+150°c  Output Current lp 001 15 A
Junction to Case Thermal Resistance 4og/w  Operating Junction Temperature n -2 125 ¢
Juncticn to Ambient Thermal Resistance 83°C/w
Note: (1) Thermaloverload protection circuit shutsoff the output
whenever T; = 150°C.
Comment: Stresses above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.
Electrical Characteristics
VIN-Vo=—5V,Ip=05A,0°C= Tj =+125°C
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
0.01 0.04 %/V Ty=25°C,3V=IV-Vgl =40V
Line Regulation REG)y (Note 1)
0.02 0.07 %/N 0°C=T,<125°C,3V=<IV)y- Vgl <40V
15 50 mV Ty =25°C, (Note 1) Vgl <5V
. 03 10 % 10mA<Ilg<15A Vgl =5V
Load Regulation REG,
20 70 mV 0=<T,;=<125°C (Note 1) Vgl <5V
03 15 % WmA<Ilg<15A Vgl =5V
Ty =25°C,IVjy-Vg =40V, Vp=—10V,
Thermal Regulation REGyy 0.003 0.04 WW i< 0258, ,1 s
Adjustment Pin Current lany 65 100 7.}
. ' Ty=125°C, 3V<IVy-Vgl <40V,
Adjustment Pin Current Change Alppy 2 5 7.} 10 mA < Ig < 1.5A (Note 2)
JV=<IVyVgl <40V, 10mA<Ig<15A
Reference Voltage VRer -1.20 —-1.25 -1.30 v (Note 2)
Ve Drift AVgee/ AT 0.6 % 0°C=<Ty;<125°, lg=5mA
Minimum Load Current Ig Min 25 10 mA IVin-Vol =40V
15 22 29 A 3V<IVyVgl <15V
Peak Output Current loPEAK w0
0.15 04 A IV)N-Vgl =40V
Output Noise Voltage e 0.003 % Ty=125°C, 10 Hz<f=< 10 khz
60 dB Ty=25°C, AVg=1Vips  Cppy=0
Ripple Rejection RR 6 70 d8 f=120Hz,Vg=10V  Cppy =10 4F
Note: 1. Pulse Measurement Py, = 10 ms, duty cycle = 2%.

2. Internal Power Dissipation = 20 W.
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NEC

uPC337

Typical Connection

Input Output

O Vo
SR
>120 0
L o
", 01uF

MPC337H |0
ADJ

Vo=01+582). vy
R1

83-003112A
Typical Applications
1. Variable Output Regulator
Vo=-13Vto—-30V
Input Output
(—4.3Vto—40.0V) uPC33TH  |—o 0 Vo
Output_|R2 Value 1 SRt
-1.25 0 ADJ 1200
— CiN 4 Co
25 120 =
5o 260 0.1 4F I " 1uF
-12 | 1032 /‘[’Rz
—24 2184
-30 2760 /J7
83-003113A
2. Ripple Rejection Improvement
Input Output
uPC337TH  |—0 o Vo
R1 <
Apy 1200 $ ¥
CiN
0.1 4F T ng
>
TCADJ 5: Rz
/717 Capy = 10 uF
83-003114A
3. Current Regulator
input OCutput
UPC33TH
R1
ADY 1200
CIN
0.1 uF
i
10
0 Range
/-,17 125 Ry<1250Q
— 1. =
10=12 10 = 10 mA
83-003115A
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NEC

NEC Electronics Inc.
PRELIMINARY INFORMATION

uPC2600 SERIES
THREE-TERMINAL

POSITIVE VOLTAGE REGULATORS

Description

The puPC2600 series are monolithic three terminal
positive regulators which employ protection circuits
against the dangerous overvoltages always present on
the battery rail of the car. They are intended as fixed-
voltage regulators for car instrumentation in vehicles
with 12 V battery and can supply an output current up
to 500 mA.

Features

Output voltages of 5V and 10 V
Output current up to 500 mA

No external components

Low dropout voltage

Load dump voltage surge protection
Reverse voltage protection

Internal thermal overload protection
Internal short circuit current limiting

oooooooo

Ordering Information

Operating
Part Temperature
Number Package Range
uPC2600H Plastic SIP —30 to +85°C

Recommended Operating Conditions

Ta=25°C
Limit Test
Item Symhbol  Min. Typ. Max. Unit Conditions
Input voltage Vin 12 28 V
Output Current lg 50 500 mA
Operating Junction T -12 +125 °C

Temperature Range

Pin Configuration

NEC
JAPAN
26XX

Il

132

/N

input Gnd Output

83-002523A

Absolute Maximum Ratings

Ta=25 °C

DC Input Voltage, Vyy (OC) -3V
DC Input Reverse Voltage —Vy (DC) -8V
Positive Transient Voltage, V)y 120v
{t = 40 ms, duty cycle = 1%) (surge)

Negative Transient Voltage, —Vy -8V
(t = 30 ms, duty cycle = 1%) (surge)

Internal Power Dissipation, Py (Tg = 25°C) 20 W (Note 1)
Operating Junction Temperature Range, Top (j) —30to +150°C
Operating Temperature Range, Top —30 to +85°C
Storage Temperature Range, Tgyg —65 to +150°C
Thermal Resistance (junction to case), Ryy (j.q) 4°C/W
Thermal Resistance (junction to ambient), Ry (j.a) 83°C/W

Note: 1. Internally limited.



uPC2600 SERIES

NEC

Block Diagram

REVERSE
T PROTECTION
-O 2 QUTPUT
START REF
I |
DUMP THERMAL CURRENT
PROTECTION PROTECTION LIiMIT
3GND O- I l ]
83-0018898
Electrical Characteristics
TA =25°C
Limit Test
Item Symbol Min. Typ. Max. Unit Conditions
PC2605 v 48 5.0 5.2 v 12V=<Vjy=<16V, Ig =500 mA
Output Voltage A 0 N 0
uPC2610 Vo 9.55 100 1045 v 12V=<Vjy<16V, lg =500 mA
Line Regulation REGy 7 20 my 12V=Vy<16V,lp=50mA
Load Regulation REGL 03 10 %Vg Vin =14V, 50 mA < Ig < 500 mA
Quiescent Current uPC2605 IBIAs 37 mA Vin=14V, I =500 mA
uPC2610 Igias 150 mA Vin =14V, lg = 500 mA
Ripple Rejection AR 56 B s W=7l =500 mh
Output Noiss Vltage 1PC2605 Vy 21 uVRMS Viy =14V, Ig = 500 mA
1PC2610 Vy 53 uVRMS Viy =14V, Ig = 500 mA
Dropout Voltage Voir 13 1.7 ) lg = 500 mA
Short Circuit Current loshort 900 mA Viy =14V
Peak Output Current lopeak 650 1,000 mA Vy=14V
Output Resistance Ro 0.07 Q Y! I=kl“41\l, 400 mA < I < 500 mA
Lockout Input Voltage Viy (cut) 28 32 35 ) Vg=0
o Viy=14V,1g =50 mA,
Output Voltage Drift AVg/AT 04 my/°C 120 < Ty < +80°C




NEC ©nPC2600 SERIES

Timing Waveform

—{r e

/ ;fv T 11 < 40 ms, duty cycle < 1%
t2 < 30 ms, duty cycle < 1%

Vin(cut) | Vin(surge)
1v
I ¥ L]

Input Voltage °

4 1 t—vm(:urge)

FL —4!24—

— AT
Output Current IOTR Io'i'm | IJ-I_J
Output Voltage U [ Lm

83-001891B

Typical Application

Input uPC2600 Output

Cin Co
0.1 4F ‘I’ GND ‘|‘0.1 uF

83-001890A
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N EC 4uPC78LOOH SERIES
_ THREE-TERMINAL 0.1 A
NEC Electronics Inc. POSITIVE VOLTAGE REGULATORS

Description Pin Configuration

The uPC78L00H series of three terminal regulators are
monolithic positive voltage regulators which feature
internal current limiting and thermal shutdown. They NEC
areintended for use as fixed voltage regulators in a wide JAPAN
range of applications, including local on-card regula- TeLx
tors where distribution with single point regulationis a
problem.

This device is not recommended for new designs. Use
pPC78L00J instead.

3 21
Features / t

O Output current in excess of 100 mA Outpt - Gnd - Input
O No external component required

O Internal thermal overload protection
O Internal short circuit current limiting

83-002510A

Equivalent Circuit
1
O
Input
:: R13 Qs Qs
1>2ok
[ Q12
>
SRy :: R
4k w
Qi3 AW
R12
200
Re < R
| 100 s
Shis 2
2700 o
Output
c
> 1 >,
o Ko  F - ™
2 500~7k 20 pF ? 13k~14k
¥ Qg Q1 Q7
SR SRy Sy SR SRe
< 300 < 100 €1k €10k <2k
4 Q‘
Ko
Q 1— Q2
Rs SRy SRy
1k ak 1’1.3 k
3
O
GND

83-0025098
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uPC78LOOH SERIES NEC

Ordering Information Typical Application
Operating
Part Temperature
Number Package Range
uPCTBLOSH Plastic SIP —20°C to +80°C tnbt ! PCTBLOOH 2 ouut
pPCT8LOBH Plastic SIP —20°C to +-80°C
PC78L10H Plastic SIP —20°C to +-80°C 4 L
TC 3 “T C2[Note 1]
uPCT8LI2H Plastic SIP —20°C to +80°C 0.33 4F [Note 2]
uPC78L15H Plastic SIP —20°C to +80°C
uPCT8L10H Plastic SIP —20°C to +80°C Notes:
1 Alihough no output capacitor is needed =
. . for stability, it does improve transient
Absol ute Max' mum Ratl ngs 2] :::.Z:::'u regulator is located an appreci-
able distance from power supply filter.
Input Voltage (PC78LO5H/78LOBH) 30V 83.002511A
Input Voltage («PC78L10H/78L12H/78L15H) 3BV
Internal Power Dissipation 800 mwW
Operating Temperature Range —20 to +80°C
Storage Temperature —56 to +150°C
Operating Junction Temperature Range —20 to + 150°C
Comment: Stress above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.
Electrical Characteristics — yPC78LO5SH
VIN=10V, Io =40 mA, 0°C < T; < 125°C, C,; = 0.33 uF, Co = 0.1 uF
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Output Voltage Vo 46 5.0 5.4 v Ty=25°C
Line Regulation REGy 55 200 mv Ty=25°C,7V=<Vy=<20V
45 150 mv Ty=25°C,8V=<Vy<20V
Load Regulation REG, A 60 mV Ty=25°C, 1 mA < lp <100 mA
5.0 30 mv Ty=25°C, TmA<lp<40mA
Output Voltage Vo 45 5.5 v TV=SVy<20V,1mA<Ilg<40mA
45 5.5 v V=10V, 1mA<Ip<T70mA
Quiescent Current IBIAS 38 60 mh . Ta=25°C
5.5 mA Ty =125°C
Quiescent Current Change Algpas 15 mh BV=Vn=20V.lg=40mA
0.2 mA Un=10V,1mA<lg<40mA
Output Noise Voltage Uy 30 w Ta = 25°C, 10 Hz < f < 100 kHz
Ripple Rejection RR 40 50 dB f=120Hz,8V<V)y<18V,Ty=25°C
Temperature Coefficient of . o —
Output Voltage Vo/AT 0.65 mV/°C  lg=5mA
Dropout Voltage Vpo 17 v Ty=25°C
Short Circuit Current losHoRT 150 mA Ty=25°C
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NEC

uPC78LOOH SERIES
Electrical Characteristics — y/PC78LO8H
VIN=14V,lg=40mA, 0°C=Ty<125°C, C, =0.33 uF, Co = 0.1 uF
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Output Voltage Vo 1.36 8.0 8.64 ) Ty=25°C
Line Regulation REGN  .......... 80 ...... 200 ..... mv .. .T."..z.z.ﬁ.o.c N I 05" S ‘.I'.". .<_23V .......................
70 150 mV Ty=25°CNV<sVy<23V
Load Regulation REGL  .......... 5. S0 W TTCImA<Ip=S100m L.
8.0 40 mV  Ty=25°C, ImA=<Ig=<40mA
Output Voltage o oTEo. & V. 105V=uy=BV1mA<lg=dmA
12 8.8 v VNn=14V,1mA<Ig<T70mA
Quiescent Current IBIAS - --eieennn 39 ...... 6" ...... mA .. .T."..z. zs°c ......................................
5.5 mA  Ty=25°C
Quiescent Current Change AIBIAS  cvvvveeeeeaaannns 15 ... WA T2V=Un=ZVlg=40mA .
0.2 mA V=14V, 1mA<lg<40mA
Output Noise Voltage ' 60 vV Tap=125°C, 10 Hz < =< 100 kHz
Ripple Rejection RR 38 45 dB f=120Hz,12V=Vy<22V,T;=25°C
Temperature Coefficient of . ° -
Qutput Voltage Vg/AT 0.8 mV/°C lg=5mA
Dropout Voltage 1.7 ) Ty =25°C
Short Circuit Current lgsHoRT 150 mA  Ty=25°C

Electrical Characteristics — y/PC78L10H

ViIN=17V, Io = 40 mA, 0°C < T, < 125°C, C; = 0.33 uF, Co = 0.1 uF

Limits

Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Output Voltage Vo 9.2 10 108 v Ty=125°C
Line Regulation REG)y 100 230 mV Ty=125°C,125V<Vy<25V
80 170 mv Ty=25°C,13V<=Vy<25V
Load Regulation REG, 18 90 mV Ty=25°C, 1 mA<lp=<100 mA
9 45 mV Ty=25°C.1mA<Ilg<40mA
Output Voltage Vo 8.0 1.0 ] 125V=Vy=<25V, 1 mA<lg<40mA
9.0 11.0 Un=17V,1mA<lg<70mA
Quiescent Current Igias 40 60 mh  Ty=2%%
55 mA Tyg=25°C
Quiescent Current Change Algjag 1.5 mA  1BUSVy<25V,lg<40mA
02 mA V=17V, 1mA<lg<40mA
Output Noise Voltage Uy 70 pVpms  Ta=125°C, 10 Hz < f < 100 kHz
Ripple Rejection RR 37 44 [il:] f=120H,14V=Vjy <24V, Ty =25°C
Temperature Coefficient of o _
Output Valtage Vo/ AT -08 mV/°C  lg=5mA
Dropout Voltage 1.7 v Ty=25°
Short Circuit Current lgsHoRT 150 mA  Ty=25°C
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uPC78LOOH SERIES

NEC

Electrical Characteristics — yPC78L12H

VIN=19V,lp=40mA, 0°C=T;=<125°C, C; =0.33 uF, Co = 0.1 uF

Limits

Test
Farameier Symiboi win. Typ. fiax. unit Goniitions
Output Voltage Vo 1.1 12 129 ) T)=25°C
Line Regulation REGN  ..ooooo... 120 B0 mv Ty B ASV=IwSZTY .
100 200 mV  Ty=25°C,16V<Vy<27V
Load Regulation REGL .......... 20 ...... lllll ..... mV .. .T.J..=. 25°c I mA g !ﬂ. S I 00'"“ .....................
10 50 mi  Ty=25°C, TmA<Ig<40mA
Oulput Voliage Yo . SUN<2TV,1mA<Ilg<40mA
108 13.2 v UN=18V.1mA<Ilp<T70mA
Quiescent Current IBAS ..oene 42 ...... 65 ...... '"A .. TJ T 25°c ......................................
6.0 mA  Ty=125°C
Quiescent Current Change Algjas Vin=27V. 1o = 40 mA
0.2 mA Uny=19V,1mA<Ip<40mA
Output Noise Voltage M 80 v Tp=25°C, 10 Hz < =< 100 kHz
Ripple Rejection RR 36 42 [il] f=120Hz, 15V<Vy<25V,T; =25°C
Temperature Coefficient of _ ° —
Output Voltage Vg/AT 1.0 my/°C lg=5mA
Dropout Voltage 1.7 ) Ty =25°C
Short Cirguit Current losHORT 150 mA Ty =25°C

Electrical Characteristics — yPC78L15H
VIN=23V, o =40 mA, 0°C<T;<125°C, C, =0.33 uF, Co = 0.1 uF

Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Output Voltage Vo 138 15 16.2 ) Ty =125°C
Line Regulation REGly  .......... L w mo TS TSV=VW=30V
110 250 mV  T;=25°C,20V<Vy<30V
Load Regulation REGL .......... 25 ...... 150 ..... m\l .. T" N 2506 l '"A S !u. 5 ' OﬂmA .....................
12 75 mV  Ty=25°C, ImA<Ig=40mA
Output Vollage v oS 163 . Vo TSUsUy=30V1mA<lp=d0mA ...
13.5 16.5 ) UN=23V,1mA<Ip<T70mA
Quiescent Current 1B1AS 44 65 m | TyT 2%
Quiescent Current Change Algas "
0.2 mA V=23V, 1mA<Ig<40mA
Output Noise Voltage Uy 90 MV Tp=25°C, 10 Hz <1 <100 kHz
Ripple Rejection RR 33 39 B  f=120Hz, 185V =<Vy<285V,Ty=25°C
Temperature Coefficient of _ ° —
Output Voltage Vo/AT 13 mV/°C lg=5mA
Dropout Voltage 1.7 ) Ty =25°C
Short Circuit Current losHoRT 150 mA  Ty=25°C
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uPC78LOOH SERIES

Operating Characteristics

Ta=+25°C
Worst Case Power Dissipation vs. Ambient Temperature Current Limiting Characteristics
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uPC78LOOH SERIES

Operating Characteristics (Cont.)

Ta=125°C
Transient Response
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NEC uPC78L0O0J SERIES
_ THREE-TERMINAL 0.1 A
NEC Electronics Inc. POSITIVE VOLTAGE REGULATORS

Description Pin Configuration

The uPC78L00J series of three terminal regulators are
monolithic positive voltage regulators which feature NEC
internal current limiting and thermal shutdown. They
are intended for use as fixed voltage regulators in a wide
range of applications, including local on-card regula-
tors where distribution with single point regulationisa

problem.
Features
O Output current in excess of 100 mA
O No external component required 321
O Internal thermal overload protection
O Internal short circuit current limiting Output  GND  Input
83-003097A
Equivalent Circuit
2
’ » O Input
‘b
g Ry7 Rg iDz
°
L Qg Qg < R1g
SR ]
b3 Kou
Ris 1 Q14
AN l :
VWA~ Rz
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uPC78L00J SERIES

NEC

Ordering Information

Recommended Operating Conditions

Operating Limits
Part Temperature T —_—
Number Package Range Parameter Symbol  Number Min. Typ. Max. Unit
uPCTBLOS T0-92 ~20°C 10 +80°C WPCTBLOS) 7 10 20
4PCTBLOB) T082 —~20°C 1o +80°C HPCTBLOBS 105 14 23
LPCT8L124 T002 " 20°C to +80°C Input Voltage Viy  wPC78LIOJ 125 17 25 v
1 5 1
uPCTBL1SJ T0-92 —20°C to +80°C uPCTBLIZ) 145 19 27
PC78L18J T0-92 20°C to +80°C phCTBLIS) 17 28 30
. - 0| 0 ]
“ Output Current o Al 0 40 70 mA
uPCT8L244 T0-92 —20°C to +80°C internal Power
) ] Dissipation Py All 200 220 mwW
Absolute Maximum Ratings Operating Ambient Ton al 0 0w
Input Voltage («PC78LO5/78L08J) spy ~ Temperalure
Input Voltage (»PC78L104/78L12J/78L150) B/U_ e soneton Ty a2 125 <
Internal Power Dissipation 800 mW
Operating Temperature Range —20 to +80°C
Storage Temperature —55 to +150°C
Operating Junction Temperature Range —20 to + 150°C
Comment: Stress above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. Thisis a stress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.
Electrical Characteristics — yPC78L05J
ViN=10V, lo =40 mA, 0°C < T, < 125°C, Cy = 0.33 uF, Coyt = 0.1 uF
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
48 5.0 5.2 ) Ty=125°C
Output Voltage Vo 475 5.25 v TV=Vy=20V,TmA<lg=40mA
4.75 5.25 v Vn<10V, TmA<Ilp<T70mA
G 150 mV Ty=25°C, 7V=<Vy=20V
Line Regulation REGiN 6 J N
4 100 mV Ty=25°C,8V=<Vy=20V
9 60 mV Ty=25°C, 1 mA <1lg <100 mA
Load Regulation REG_
4 30 my Ty=25°C, TmA<Ilg=<40mA
Quiescent Current IBIAS 23 5.5 mA Ty=25°C
. 1.5 mA BVU<Vjy<20V,lg<40mA
Quiescent Current Change Algjas
0.1 mA 5mA < lg < 350 mA
Output Noise Voltage Uy 45 120 uV rms Ty =25°C, f =10 Hz to 100 kHz
Ripple Rejection RR 55 75 dB Ty=25°C,8V=<V)y<18V,f=120 Hz
Dropout Voltage Voir 1.7 ) Ty=25°C
Short Circuit Current losHoRT 88 mA Ty=25°C, Vy=20V
Peak Output Current loPEAK 125 160 205 mA Ty=125°C
Output Voltage Drift AVg/AT 04 mV/°C 0°C<Ty=<150°C, lg=5mA
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NEC vwPC78L00J SERIES

Electrical Characteristics — yPC78L08J
VIN =14V, |o =40 mA, 0°C= TJ = 125°C, CIN =0.33 /JF, COUT =0.1 [.lF

Limits

Test
Parameter Symbol Min. Typ. Max. Unit Conditions
11 8.0 8.3 v Ty=125°
Output Voltage Vg 16 84 ) 105V=Vy=<28V,1mA<lg=40mA
16 84 v UN<T4V,1TmA<Ig<T70mA
Line Regulation REG)y 10 175 mV Ty=25°C, 105V=<Vy<23V
6 125 my Ty=25°C, 11 V<Vy<23V
Load Regulation REG, 14 80 mV Ty=125°C, 1 mA<Ilg <100 mA
6 40 my Ty=25°C, 1 mA<lg<40mA
Quiescent Current IIAS 24 55 mA Ty=125°C
Quiescent Current Change Algas 15 mA 12V= V=23 V. lo = 40 mA
0.1 mA Vn=14V, 1 mA<Ilg <40 mA
Output Noise Voltage Vy 85 190 uV rms Ty =25¢°C, f = 10 Hz to 100 kHz
Ripple Rejection RR 51 73 dB Ty=26°C, 12V =Vy=22V,f=120 Hz
Dropout Voltage Ve 1.7 ) Ty=25°C
Short Gircuit Current loSHORT 80 mA Ty=25°C, Vy=23V
Peak Output Current lopEak 125 160 205 mA Ty=125°C
Output Voltage Drift AVg/AT 0.6 mV/°C 0°C=<T;<125°C,lg=5mA
Electrical Characteristics — /PC78L10J
VIN=17 V,lp=40mA, 0°C =T < 125°C, C\y = 0.33 uF, CoyT = 0.1 uF
Limits Test
Parameter Symbol Min. Typ. Max. Unit Gonditions
9.6 10.0 104 v Ty=125°C
Output Voitage Vo 95 105 v 125V=Vy<25V, 1 mA<1lp<40 mA
9.5 105 v V=17V, 1mA<Ig<70 mA
Line Regulation REGiy 12 200 mV Ty=125°, 126 V<Vy<25V
8 150 mV Ty=25°C, 13V=<Vy=<25V
Load Regulation REG, 18 90 mv Ty=125°C, 1 mA<1lg <100 mA
8 45 mV Ty=25°C, ImA<Ilg<40mA
Quiescent Current IBIAS 25 5.5 mA Ty=125°C
Quiescent Current Change Algpg 15 mA 13V =V =25V. lp = 40 mA
0.1 mA V=17V, 1 mA < Ig < 40 mA
Output Noise Voltage ' 100 230 uV rms Ty =25°C, f =10 Hz to 100 kHz
Ripple Rejection RR 49 69 dB Ty=25°C, 14V=<Vy=<24V,f=120Hz
Dropout Voltage Vpir 17 ) Ty=125°C
Short Circuit Current losHoRT 70 mA Ty=25°C, Vy=25V
Peak Output Current loPEAK 125 160 205 mA Ty=25°C
Output Voitage Drift AVg/AT 038 mV/°C 0°C=Ty;=<125°C, lg="5mA
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nuPC78L00J SERIES

NEC

Electrical Characteristics — uPC78L12J
ViN=19V, o =40 mA, 0°C < T; < 125°C, C)y = 0.33 uF, Coyt = 0.1 uF

Limits

Test
Parameter Symbol Min. Typ. Max. Unit Conditions
115 120 125 v Ty=125°C
Output Voltage Vg 14 12.6 ) BVU<VN<2TV,1mA<Ilg<40 mA
14 12.6 ) ViN=19V, 1 mA <Ilg =100 mA
. ) REGy 14 250 mV Ty=25°C, 145V=<Vy<27V
Line Regulation
10 200 mV Ty=25°C,16V=Vy<27V
_ 20 100 mV Ty=25°C, 1mA<Ilp=<100 mA
Load Regulation REGL
10 50 mV Ty=25°C, TmA<Ig=<40mA
Quiescent Current IBIAS 26 5.5 mA Ty=25°C
15 mA BYV<Vy=<27V,lg<40mA
Quiescent Current Change Algas L 0
0.1 mA V=19V, 1mA<lp<40mA
Output Noise Voltage Uy 115 280 pV rms Ty =25°C, f =10 Hz to 100 kHz
Ripple Rejection RR 47 66 dB Ty=25°C, 15V<Vy<25V,f=120Hz
Dropout Voltage Ve 1.7 v Ty=25°C
Short Circuit Current losHoRT 64 mA Ty=25°C, V)y=27V
Peak Output Current loPEAK 125 160 205 mA Ty=25°C
Output Voltage Drift AVg/AT 11 my/°C 0°C=Ty=<125°C, lg=5mA

Electrical Characteristics — yPC78L15J
VIN=23V,lp=40mA, 0°C=T;<=125°C, C)y = 0.33 uF, Coyt = 0.1 uF

Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
144 15.0 15.6 ) Ty=25°C
Output Voltage Vo 14.25 15.75 ) 175V=Vy<30V,1mA<ig=<40mA
14.25 15.75 ) Uy=23V,1mA<lg<70mA
Line Regulation REG)y 18 300 mV Ty=25°C,17.5V<Vjy<30V
13 250 mV Ty=25°C,20V<Vy<30V
Load Regulation REG, 25 150 mV Ty=25°C, 1 mA<Ilg <100 mA
12 75 mV Ty=25°C, I mA<Ilg<40 mA
Quiescent Current IBIAS 2.1 5.5 mA Ty=25°C
Quiescent Current Change Algpas 15 mA 20V=Viw=30V.1g =40 mh
0.1 mA V=23V, 1mA<lg<40mA
Output Noise Voltage ' 135 350 pV rms Ty =25°C, f =10 Hz to 100 kHz
Ripple Rejection RR 45 61 dB Ty=25°C, 18V<Vy<285V,f=120 Hz
Dropout Voitage Vpir 1.7 v Ty=125°C
Short Circuit Current losHoRT 53 mA Ty=25°C, Viy=30V
Peak Output Current loPEAK 125 160 205 mA Ty=25°C
Output Voltage Drift AVg/AT 14 mV/°C 0°C<Ty<125°C, lg=5mA
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nPC78L0O0J SERIES

Typical Connection

Input O uPC78L00J O Output

CIN == = Court

Vedd

CiN: 0.1to 0.47 uF [Required if regulator is located
an appreciable distance from power supply filter.]

CouT: = 0.22 uF [recommended mylar capacitor].

83-003099A
Operating Characteristics
Ta=25°C
Worst Case Power Dissipation vs. Ambient Temperature Dropout Characteristics
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nuPC78L0O0J SERIES

Operating Characteristics (Cont.)

Ta=25°C
Rippic Rgjection vs. Frequency
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NEC uPC78MO00 SERIES
. THREE-TERMINAL 0.5 A
NEC Electronics Inc. POSITIVE VOLTAGE REGULATORS

Description Pin Configuration

The uPC78MOO series of three terminal regulators are
monolithic positive voltage regulators which feature

internal current limiting and thermal shutdown. They —
are intended for use as fixed voltage regulators in a JAPAN
wide range of applications, including local on-card 78MXX

regulators where distribution with single point regula-
tion is a problem.

Features 1i
O Output current in excess of 0.5 A VAT
. input Gnd Output
O No external components required 63.002531A

O Internal thermal overload protection
O Internal short circuit current limiting

Equivalent Circuit
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uPC78MO00 SERIES

NEC

Ordering Information

Operating
Part Temperature
Number Packane Ranne
uPCT8MOSH Plastic SIP —20°C to +80°C
PCT8MO8H Plastic SIP —20°C to +80°C
wPC78M10H Plastic SIP —20°C to +80°C
uPCT8M12H Piastic SIP —20°C to +80°C
uPCT8M15H Plastic SIP —20°C to +80°C
uPC78M18H Plastic SIP —20°C to +80°C
PCT8M24H Plastic SIP —20°C to +80°C
Absolute Maximum Ratings

Input Voltage («PC78M05/08/10/12/15/18) 3BV
Input Voltage (uPC78M24) 4V
Internal Power Dissipation Internally Limited
Operating Temperature Range —20 to +80°C
Storage Temperature Range —5510 +150°C
Operating Junction Temperature Range —20 0 125°C

Comment: Stress above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

Electrical Characteristics — yPC78M05
VIN=10V,lp =350 mA, 0°C < T;<125°C

Typical Application

input O

0.33 uF [Note 2]I C1
[

1 . 12

—To Output
T C2 [Note 1]

Notes:

[1] Although no output capacitor is needed
for stability, it does improve transient
response.

[2] Required if regulator is located an appreci-
able distance from power supply filter.

83-002524A

Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
p— o
Output Valtage Vo 48 5.0 5.2 v Ty =25°C
4.75 5.25 v TV=Vjy=20V,5mA =< lp =350 mA
Line Regulation REGIN 3 100 my  Ty=25°C,7V=<Vy<25V,Ilp=200mA
1 50 mV Ty=25°C,8V<Vjy<25V,Ilg=200 mA
Load Regulation RESL 20 100 mV  Ty=25°C, 5mA=<Ig =500 mA
10 50 mV Ty=25°C, 5mA<lp=200mA
Quiescent Current IBIAS 4.5 6.0 mAh  Ty=25°C
Quiescent Current Change Alpjas 08 mA_ BU<ViN<=25V.lg=200mA
0.5 mA  SmA<Ig=<350mA
Output Noise Voltage VN 40 uV Tp=125°C, 10 Hz << 100 kHz
Ripple Rejection RR 62 80 8 T;=25°C,{=120Hz, 8V <Vjy<18V,1g=2300mA
Dropout Voltage 2.0 ) Tp = 25°C
Short Circuit Current l10SHORT 250 mA  Ty=25°C, Vy<35V
Peak Output Current IoPEAK 1.0 A Ty =25°C
Output Voltage Drift AVg/AT -1.0 mV/°C lg=5mA
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NEC

uPC78MOO SERIES
Electrical Characteristics — uPC78MO08
ViN=14V,in=350mA, 0°C = T; < 125°C
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
— o
Qutput Voltage Vo 1.1 8.0 8.3 ) Ty =125°C
16 8.4 ) 105V<V)y<23V,5mA <Ig< 350 mA
Line Regulation REGIy 6.0 100 mV  Ty=25°C,105V=<Vjy<25V,1lg=200mA
20 50 mi Ty=25°C1V=Vy<25V,Ilg=200mA
Load Regulation REGL 25 160 mV  Ty=25°C,5mA=<Ig=500mA
10 80 mV  Ty=25°C,5mA=<Ilg=<200mA
Quiescent Current IBIAS 4.6 6.0 mA  Ty=25°C
Quiescent Current Change Algias 08 mA  105V=<Vy<25V,Ig=200mA
0.5 mA  SmA<Ig=<350mA
Output Noise Voitage N 52 v Tp=25°C, 10 Hz < =100 kHz
Ripple Rejection RR 56 80 B  T;=25°C,f=120Hz, 115V <V)y<21.5V, Ig =300 mA
Dropout Voltage 20 v Ta = 25°C
Short Circuit Current IOSHORT 250 mA  Ty=25°C, V=35V
Peak Output Current 10PEAK 1.0 A Ty=125°C
Output Voltage Drift AVg/AT —1.0 mV/°C lg=5mA
Electrical Characteristics — \PC78M10
VIN=17V,lp =350 mA, 0°C < T; <125°C
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Output Valtage Vo 9.6 10 104 v Ty =125°C
9.5 10.5 v 125V=V)y<25V,5mA < Iy < 350 mA
Line Regulation REG) 1.0 100 mV T;=25°C, 125V =<V|y<28V,Ig=200 mA
2.0 50 mV Ty=25°C, 14V=<Vy =28V, Ilg=200mA
Load Regulation REG, 25 200 mV  Ty=25°C, 5mA <Ilpg=>500mA
10 100 mV  Ty=25°C, 5mA<Ip=200mA
Quiescent Current IBIAS 45 6.0 mA  Ty=25°C
Quiescent Current Change Algias 0.8 mA 125V <V)y=<28V,Ig=200mA
0.5 mA  5mA<Ig=350mA
Output Noise Voltage VN 70 v Tp=25°C, 10 Hz <1 =100 kHz
Ripple Rejection RR 55 80 B Ty=125°C,{=120Hz, 13V <Vjy <23V, 1p =300 mA
Dropout Voltage 20 ) Ta=25°C
Short Circuit Current I0SHORT 250 mA  Ty=25°C,Vy=35V
Peak Output Current I0PEAK 1.0 A Ty=125°C
Output Voltage Drift AVg/AT -1.0 mV/°C lgp=>5mA
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nPC78MOO SERIES

NEC

Electrical Characteristics — (PC78M12

Vin =19V, lp = 350 mA, 0°C < T, <125°C

Limits

Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Output Voltage Vo 1.5 120 125 vV Ty=25°
114 126 V. 145V<Vy<27V,5mA<Ip<350 mA
Ling Regulation REGIN 8.0 100 my  T;=25°C, 145V <Vjy<30V,lp=200mA
2.0 50 ml Ty=25°C,16V=<V)y<30V,Ilg=200 mA
Load Regulation REG| 25 240 mV  Ty=25°C, 5mA=<Ilg=>500mA
10 120 mV  Ty=25°C, 5 mA<ig=<200mA
Quiescent Current IBIAS 48 6.0 mhR  Ty=25°C
Quiescent Current Change Algias 08 mA_ 145V=Viy=30V.lg =200 mA
0.5 mA  5mA<Ig<350mA
Output Noise Voltage VN 15 uV Tp=125°C, 10 Hz < { < 100 kHz
Ripple Rejection 55 80 B Ty=25°C,f=120Hz, 15V <Vy<25V, Ig = 300 mA
Dropout Voltage 2.0 v Tp = 25°C
Short Circuit Current I0SHORT 250 mR  Ty=25°C, Vjy=35V
Peak Output Current 10PEAK 10 A Ty =125°C
Output Voltage Drift AVg/AT -1.0 mV/°C lg=5mA
Electrical Characteristics — u.PC78M15
VIN=23V,lp=350mA, 0°C=T;=125°C
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Qutput Valtage Yo 144 15 15.6 vV Ty=25°
14.25 15.75 ] 175V <V)y<30V,5mA < lg < 350 mA
Line Regulation REGIN 10 100 mV  Ty=25°C,175V<V)y<30V,Ilp=200 mA
3.0 50 mV  Ty=25°C,20V<V;y<30V,Ilp=200mA
Load Regulation REG| 25 300 mV  Ty=25°C, 5 mA<Ig <500 mA
10 150 mV  Ty=25°C, 5mA<Ilp=<200mA
Quiescent Current IBIAS 4.8 6.0 mA  Ty=25°C
Quiescent Current Change Alpas 08 M 175V=Vin=30V.lo=200mA
05 mA  5mA<Ig=<350mA
Output Noise Voltage UN 90 MV Tp=25°C, 10 Hz <1< 100 kHz
Ripple Rejection RR 54 70 dB Ty=25°C,f=120Hz, 185V=<V)y <285V, Ig =300 mA
Dropout Voltage 20 ) Tp = 25°C
Short Circuit Current 10SHORT 250 mR  Ty=25°C,Vjy=35V
Peak Output Current 10PEAK 1.0 A Ty=125°C
Output Voltage Drift AVg/ AT -1.0 mV/°C lg="5mA
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Electrical Characteristics — \PC78M18
VIN=27 V,lp =350 mA, 0°C < T; < 125°C

Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Outpu Voltage Vg 173 18.0 18.7 v Ty = 25°C
17.1 18.9 ) 21V=V)y=<33V,5mA <Ip=350 mA
Ling Regulation REGIN 10 100 my  Ty=25°C,21V=<V)y<33V,Ip=200 mA
4.0 50 mV Ty=25°C,24V=<Vy<30V
Load Regulation REGL 30 360 mV  Ty=25°C, 5 mA<Ilp <500 mA

10 180 mV  Ty=25°C, 5 mA<Ilg=<200mA
Quiescent Current IBIAS 48 6.0 mh  Ty=25°C
0.8 mA 2TVsVy<38V

Quiescent Current Change Algias
0.5 mA  5mA<Ilpg=350mA
Output Noise Voltage VN 100 uV Tp=125°C, 10 Hz < 1< 100 kHz
Ripple Rejection RR 53 70 4B Ty=25°C.f=120Hz,22V<Vy <32V, g =300 mA
Dropout Voltage 2.0 v Tp = 25°C
Short Circuit Current IgSHORT 250 mh Ty=25°C,Vy=35V
Peak Qutput Current I0PEAK 1.0 A Ty =125°C
Output Voltage Drift AVg/AT —1.0 my/°C lg=5mA

Electrical Characteristics — y/PC78M24
VIN=27 V,lp =350 mA, 0°C = T;<125°C

Limits

Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Output Voltage Vo 2 2 25 v Ty=25°C
22.8 25.2 ) 21V=<V)y<38V,5mA <lg =350 mA

Line Regulation REG 10 100 mV Ty=25°C,27V=<V)y=<38V,Ip=200mA

5.0 50 mV  Ty=25°C,28V<Vy=<38V
Load Regulation REG, 30 480 mV  Ty=25°C, 5 mA<Ip=< 500 mA

10 240 mV  Ty=25°C, 5 mA <Ig=200mA
Quiescent Current IBiAS 5.0 6.0 mA  Ty=25°C
Quiescent Current Change Algiag 08 mA_ 2TV=Vn=38V,Ip=200m

05 mA  5mA<Ilg=350 mA

Output Noise Voltage VN 170 v Tp=25°C, 10 Hz <= 100 kHz
Ripple Rejection 50 70 4B T;=25°C,{=120Hz 28V <Vy <38V, Ip=2300 mA
Dropout Voltage 2.0 v Tp = 25°C
Short Circuit Current InSHORT 250 mh  T;=25°C,V)y=35V
Peak Output Current I0PEAK 10 A Ty =25°C
Output Voltage Drift AVg/AT -1.2 mV/°C lg="5mA 0°C<Ty=<125°C

5-33



nPC78MOC SERIES

Operating Characteristics
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NEC Electronics Inc.

vPC7800 SERIES
THREE-TERMINAL 1.0 A

POSITIVE VOLTAGE REGULATORS

Description

The uPC7800 series of three terminal regulators are
monolithic positive voltage regulators which feature
internal current limiting and thermal shutdown. They
are intended for use as fixed voltage regulators in a
wide range of applications, including local on-card
regulators where distribution with single point regula-
tion is a problem.

Features

[0 Output current in excess of 1.0 A
OO No external components required
O Internal thermal overload protection
O Internal short circuit current limiting

Equivalent Circuit

Pin Configuration

NEC
JAPAN
78XX

132

VAL

Input Gnd Output

83-002531A

AAA

1
Input
<
S Ry Ry SR
Qg ]: D2
Qs
Rz1
v | 1o,
R
* Ds 0|5§ ‘v“vi
> >
SRy 2Ry
2
O
Output
S R 3R
S Ris 5 H20
..__KQ‘,
Q3
<
< Rig
3
-0
GND
83-0025228
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Ordering Information

Typical Application

Operating
Part Temperature
Number Package Range
uPCT805H Plastic SIP —20°C to +80°C
uPCT808H Plastic SIP —20°C to +80°C
uPCT812H Plastic SIP —20°C to +80°C
uPCT815H Plastic SIP —20°C to +80°C
uPC7818H Plastic SIP —20°C to +80°C
uPCT824H Plastic SIP —20°C to +80°C
Absolute Maximum Ratings
Input Voltage («PC7805/08/12/15/18) 3BV
Input Voltage (.PC7824) 4V
Internal Power Dissipation Internally Limited
Operating Temperature Range —20 to +80°C
Storage Temperature Range —56510 +150°C
Operating Junction Temperature Range —20t0 150°C

Comment: Stress above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. Thisis a stress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

Electrical Characteristics — u/PC7805
ViN=10V, o =500 mA, 0°C < T; < 125°C

1 2
Input O_f— HPC7BXX ——T—O Output
0.33 4F [Note 2] Cq 13 -l—

C2 [Note 1]

T

Notes:

[1] Although no output capacitor is needed
for stability, it does improve transient
response.

[2] Required if regulator is located an appreci-
able distance from power supply filter.

83-002532A

Limits

Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Output Voltage Vg 48 5.0 5.2 vV  Ty=25°C
4.75 5.25 vV 7VsVy<20V,5mA<lg<10APr<156W

Line Regulation REGy 15 100 mV Ty=25°CTV=<VUy=<25V

4 50 mV  Ty=25°C,8V<Vy=<12V
Load Regulation REG, 4 100 mV Ty=25°C,5mA<Ilg=<15A

2 50 mV  Ty=25¢°C, 250 mA <l < 750 mA
Quiescent Current Iaias 5.3 8.0 mA  Ty;=25°C
Quiescent Current Change Algps 13 mp TV=Vw=2V

05 mA SmA<lp<10A

Output Noise Voltage I 40 200 MVpms  Ta=25°C, 10 Hz < f =< 100 kHz
Ripple Rejection RR 62 69 8 Ty=25°C,f=120Hz8V=Vy=<18V
Dropout Voltage 18 v lg=10ATy=25°C
Short Gircuit Current losHoRT 1.1 A Ty=25°C V=25V
Peak Output Current l0PEAK 1.7 22 2.8 A Ty=25°C,Vjy=10V
Output Voltage Drift AVg/AT -04 mV/°C lg=5mA, 0°C<T;=<125°C

5-36



NEC

uPC7800 SERIES
Electrical Characteristics — yPC7808
ViN=14V, g =500 mA,0°C <=T;=125°C
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Output Voltage Yo 11 8.0 83 v Ty=25°C
16 8.4 v 105V<=Vy<23V.5mA<Ig<10APr<15W
Line Regulation REGy 34 160 my Ty=25°C, 106V=<V|y<25V
18 80 mV Ty=25°C,1IV=sVy<17V
Load Regulation REG, 24 160 mV Ty=25°C,5mA<lg<15A
8 80 my  Ty=25°C, 250 mA < lg < 750 mA
Quiescent Current Igias 47 8.0 mA Ty=25°C
Quiescent Current Change Algjpg 10 mA 105V=Vn=25V
05 mA 5mA<Ip<10A
Output Noise Voltage Vy 50 250 ppms  Ta=25°C, 10 Hz < f < 100 kHz
Ripple Rejection RR 56 63 dB f=120Hz, NBHV<Vy <215V
Dropout Voltage 18 v lp=1.0ATy=25°C
Short Circuit Current loSHORT 10 A Ty=25°C, Vy=25V
Peak Output Current lopeak 1.7 23 28 A Ty=25°C,Vjy =14V
Output Voltage Drift AVg/ AT 04 mV/°C  lg=5mA,0°C<T;=<125°C
Electrical Characteristics — uPC7812
VIN=19V, g =500mA, 0°C<T;<125°C
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Output Voltage Yo 1.5 12.0 125 v Ty=125°C
14 12.6 v 145V<Vy<27V,5mA<1g<10APr<15W
Line Regulation REGy a4 240 my Ty=25°C, 145V<V)y<30V
16 120 mV Ty=25°C 16V=<Vy=22V
Load Regulation REG, 45 240 mV Ty=25°C,5mA<Ilp<15A
16 120 mV Ty =25°C, 250 mA < I < 750 mA
Quiescent Current IBias 47 8.0 mA Ty=25°C
Quiescent Current Change Algiag 10 mA . JasV=Uy=30V
0.5 mA SmA<lg<10A
Output Noise Voltage Vy 70 300 #Vpms  Ta=25°C, 10 Hz < f =< 100 kHz
Ripple Rejection RR 55 60 1] f=120Hz, 15V <V)y <25V
Dropout Voitage 1.8 v lg=10ATy=25°C
Short Circuit Current losHoRT 0.7 A T;=25°C, V=30V
Peak Output Current loPEAK 17 2.3 2.8 A Ty=25°C. Vy=19V
Output Voltage Drift AVg/ AT 0.8 mV/°C  lg=5mA 0°C<T;=<125°C
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Electrical Characteristics — uPC7815
Vin =23V, Io =500 mA, 0°C < T < 125°C

Limits Test
Parameter Symhal Min_ Tyn. May, Unit Conditions
Output Voltage Y 144 150 15.6 ) Ty=125°C
14.25 16.75 v 175V=Vy<30V,5mA<Ig<10APr<15W

Line Regulation REGy 46 300 mV Ty=25°C17.5V=\Vy<30V

22 150 my Ty=25°C,20V<Vy<26V
Load Regulation REG, 66 300 mV Ty=25°C,6mA<lg<15A

24 150 mV Ty = 25°C, 250 mA < I < 750 mA
Quiescent Current IBias 47 8.0 mA Ty=125°C
Quiescent Current Change Algps 10 mA . JT8V=Viw=30V

05 mA S5mA<Ilg<10A
Output Noise Voltage Uy 85 400 uWpms  Ta=25°C, 10 Hz < < 100 kHz
Ripple Rejection RR 54 58 dB f=120Hz,185V=<Vy<285V
Dropout Voltage 18 v lp=10AT;=25°C
Short Circuit Current losHORT 0.7 A Ty=25°C,Vijy=30V
Peak Output Current loPEAK 17 2.3 28 A Ty=25°C, V=23V
Output Voltage Drift AVg/AT 10 mV/°C  lg=5mA, 0°C<T;<125°C
Electrical Characteristics — ,PC7818
VIN=27V,lo=500mA, 0°C=Ty=<125°C
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Output Voltage Vo 173 18.0 187 ] Ty=25°C
17.1 189 v 2IV=Vy<3BV5mA<Ig<10APr<15W

Line Regulation RGN 52 360 mV Ty=25°C21V=sVy=<33V

26 180 mV Ty=25°C, 24V =<Vy<30V
Load Regulation REG, 100 360 mV Ty=25°C,5mA<Ip=<15A

32 180 mv Ty =25°C, 250 mA < lg < 750 mA
Quiescent Current Igias 5.0 8.0 mA Ty=25°C
Quiescent Current Change Dlgpg 10 mh VsV =33V

05 mA S5mA<Ip<10A

Output Noise Voltage Vy 95 450 uVpms  Ta=25°C, 10 Hz < 1= 100 kHz
Ripple Rejection RR 53 56 dB f=120Hz, 22V <Vy<=32V
Dropout Voltage 18 v lp=10AT;=25°C
Short Circuit Current losioRT 0.7 A Ty=25°C, V=33V
Peak Output Current IoPEAK 17 23 28 A Ty=25°C, Vjy=27V
Output Voltage Drift AVg/AT 12 mV/°C  lg=5mA 0°C<T;<125°C
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Electrical Characteristics — uPC7824
ViIN=33V,lp=500mA,0°C=Ty=125°C
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Output Voltage vy 230 240 25.0 v Ty=125°C
228 25.2 v 2IV=Vy<3BV.5mA<Ig<10APr<15W
Line Regulation REGy 64 480 mV Ty=25°C,27TV<Vy<38V
34 240 mV Ty=25°C,30V<Vy<36V
Load Regulation REG, 130 480 mV Ty=25°C.5mA<Ilg<15A
44 240 mV Ty =25°C, 250 mA < g < 750 mA
Quiescent Current IBias 5.0 8.0 mA Ty=125°C
Quiescent Current Change Algjps 10 mA ZV=Un=38V
0.5 mA SmA<ig<1.0A
Output Noise Voltage Uy 120 500 mpps Ta=25°C, 10 Hz < f < 100 kHz
Ripple Rejection RR 50 54 dB f=120Hz,28V<V)y <38V
Dropout Voltage 20 v lg=10AT;=25°C
Short Circuit Current loSHORT 04 A Ty=25°C,Vjy=38V
Peak Output Current loPEAK 17 24 28 A Ty=25°C, Vy =33V
Output Voltage Drift AVg/AT 14 my/°C  lp=5mA,0°C=<T;<125°C
Operating Characteristics
Ta=+25°C
Worst Case Power Dissipation vs.
Ambient Temperature Output Voltage vs. Ambient Temperature
T
lo=5mA
Infinite Heat Sink 50 p—
» \\ $  ofupcrosh SN
% 15 ?-g' —%0 il ,/' § B
5 E HPCTBIZH / b
2 g '®
g 10 |- With 10° C/W Heat Sink 3 150 ”pcmmy
£ H
3 —200
5 < <
No Heat Sinl § —250 g
[} ; —300 3
25 50 75 100 125 —25 ] 25 50 75 100 125 150
Ambient Temperature (°C) Ambient Temperature (°C)
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Operating Characteristics (Cont.)
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NEC Electronics Inc.
PRELIMINARY INFORMATION

1vPC79L00 SERIES
THREE-TERMINAL 0.1 A

NEGATIVE VOLTAGE REGULATORS

Description

The uPC79L00 series is composed of four monolithic
three terminal negative voltage regulators that employ
current limiting, thermal shutdown, and output tran-
sistor safe area protection. They are intended as fixed
voltage regulators in a wide range of applications,
including local or on-card regulation for elimination of
noise and distribution problems associated with single-
point regulation. The four devices in the uPC79L00
series (uPC79L05, 08, 12, and 15) have output voltage
ratings of —5, —8, —12, and —15 volts, respectively.

Features

O Output current up to 100 mA
O Internal thermal overload protection
O Internal short circuit current limiting

Pin Configuration

al

GND Input

79l

N

Output

83-003116A

O Low noise
Equivalent Circuit
. . +—O GND
Q7 ‘-——J
Rs Rg
R1 > l
R2 S C1
e
R7 g Q1 Qs Qg 1 Q4
<
o
1 1 Q2 1 Q3 R4 3 R22
p:
P
Qg Q1 R3
]
>
Rs3  Ra
Q12 Q10 1 Qs J
'\015 015)—J-
K 1
R1o b3 C2 <
< R23 <
Re S R1s Rig <
Q17 —Wv——KQw
l/Qn Output
D3 2; s
Ri7 < 3
s S 3
Ri1S R
g 13 ?, Q21
v o1 K ————
Q19 Q22
[N Rig
D2 ? l—«m—<
R1g
>
R123 °2°>‘f A
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R2o i Rn1 g
—O Input
83-0031178
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Ordering Information

Absolute Maximum Ratings

Operating
Part Temperature
Number Package Range
uPC79L05J T092 —20°C to +85°C
uPC79L08S T092 —20°C to +85°C
uPC79L12J T092 —20°C to +85°C
uPC79L184 T092 —20°C to +85°C

Recommended Operating Conditions

Type Limits
Par y Min. Typ. Max. Unit
pPC79L05 -7 10 -20

uPC79L08 —105 —14 -23

Input Voltage Vin )
pPCTIL12 —145 —19 27
uPCT9L15 —175 —23 —30
Qutput Current Ig Al 0 40 70 mA
Operating Junction _ o
Temperature T All 20 75 125 H

Electrical Characteristics — uPC79L05
ViN=—10V, Io =40 mA, 0°C < T, < 125°C

(Ta=25°C)
Input Voltage —30 or —35 V (Note 1)
Internal Power Dissipation 700 mW
Operating Ambient Temperature —20 10 +85°C
Storage Temperature —55 10 +150°C
Operating Junction Temperature Range —20 to + 150°C
Thermal Resistance 180°C/W

Note:

(1) —30 V for uPC79L05, 08

—35V for uPC79L12, 15
Comment: Stresses above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. Thisis a stress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
—48 -5.0 -5.2 v Ty=25°C
Output Voitage Vg J
—4.75 —-5.25 v —~TV=Vy<-20V,1mA<lg<40mA
Line Regulation REGy 5 60 mV Ty=25°C,-TV=<VUy=<-20V
Load Regulation REGL 10 50 mV Ty=25°C, 1 mA<1p=<100 mA
Quiescent Current IBIAS 42 6.0 mA Ty=125°C
0.5 mA —TV=sVy<=-20V,lg<40mA
Quiescent Current Change Algiag L 0
0.1 mA Un=-10V, 1 mA<Ig<40mA
Output Noise Voltage Vy 100 uV rms Ty =25°C, 10 Hz < f < 100 kHz
' ' f=120Hz, -8V =V)y<-18Y,
Ripple Rejection RR 50 70 dB Ty =25
Dropout Voltage Voir 1.1 v Ty=25°C
Short Circuit Current losHoRT 120 mA Ty=25°C, Vjy=-20V
Peak Output Current loPEAK 180 mA Ty=125°C
Output Voltage Drift AVg/AT 04 mV/°C lg=5mA
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Electrical Characteristics — yPC79L08
VIN=—14V,1g=40mA,0°C=T;=125°C
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
=11 -8.0 -83 v Ty=25°C
Output Voltage Vo
—16 -84 v -105V<Vy<-23V
Line Regulation REG)y 1 60 my Ty=125°, —-105V=<Vy<-23V
Load Regulation REGL 12 80 mV Ty=125°C, 1 mA <1lg <100 mA
Quiescent Current IBIAS 42 6.0 mA Ty=125°C
. 0.5 mA —105V=<Vjy<=-23V,lg<40 mA
Quiescent Current Change Algias
0.1 mA Vy=-14V,1mA<lg<40mA
Output Noise Voltage Uy 110 uV rms Ty=25°C, 10 Hz < < 100 kHz
) ) f=120Hz, —12V<V)y<-22V,
Ripple Rejection RR 50 70 dB T, =25
Dropout Voltage Vpie 1.1 v Ty=125°
Short Circuit Current loSHORT 85 mA Ty=25°C, Vjy=—23V
Peak Output Current l0PEAK 180 mA Ty=25°C
Output Voltage Drift AVg/AT 0.6 mV/°C lp=5mA
Electrical Characteristics — uPC79L12
ViNn=—19V,lpo=40mA, 0°C =T;<125°C
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
—11.5 —-120 —125 v Ty=25°C
Output Voltage Vg
-114 —12.6 v —1AV=sV)y<-27TV,1mA<lg<40mA
Line Regulation REGyy ] 45 mv Ty=25°C, —145V=Vy=-2TV
Load Regulation REG, 14 100 mV Ty=125°, 1 mA<Ilp=<100 mA
Quiescent Current IBIAS 42 6.0 mA Ty=25°C
. 0.5 mA —145V<Vjy<-30V,lg<40mA
Quiescent Current Change Algiag
0.1 mA Uy=—19V,1mA<Ilg<40mA
Output Noise Voltage Vy 140 uV rms Ty=125°C, 10 Hz < < 100 kHz
f=120Hz, -15V<V)y<-25V,
Ripple Rejection RR 52 70 dB Ty=25°C
Dropout Voltage Vpir 11 v Ty=25°C
Short Circuit Current losHoRT 40 mA Ty=25°C, \iy=-271V
Peak Output Current lopeak 180 mA Ty=125°C
Output Voltage Drift AVy/ AT 08 mV/°C lg="5mA
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Electrical Characteristics — .PC79L15
VIN=—23V,lg=40mA, 0°C<T;<125°C

Limits
Test

Parameier Symioi min. Typ. Max. Unit Conditions

—144 —-15.0 —15.6 ) Ty=125°C
Output Voltage Vo 115V =Viy <30V

— — WDV=VIN= ’

14.25 15.75 v 1mA <lp <40 mA
Line Regulation REG)y 10 45 mv Ty=25°C, —176V=Vy=-30V
Load Regulation REG 15 125 mV Ty=25°C, 1 mA < lg <100 mA
Quiescent Current IBIAS 42 6.0 mA Ty=25°C
05 mA —175V=Vy<-30V,lg<40mA
Quiescent Current Change Algipg
0.1 mA Vn=-23V,TmA<Ig<40 mA
Output Noise Voltage Vy 180 oV rms Ty =25¢°C, 10 Hz < f < 100 kHz
- f=120Hz, 185V =<Vy<-285V,
Ripple Rejection RR 50 67 dB Ty=25°C
Dropout Voltage Vo 11 ) Ty=25°C
Short Circuit Current losHoRT 5 mA Ty=25°C, Vjy=—30V
Peak Output Current loPEAK 180 mA Ty=125°C
Output Voltage Drift AVg/AT 1.0 mV/°C lp=5mA
Typical Connection
Input uPC79L00 O Output
CiN }; == Cour
p
CiN: 0.1 to 0.47 uF; required if regulator is located
an appreciable distance from power supply filter.
CourT: =0.22 u4F [recommended mylar capacitor].
83-003118A
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NEC Electronics Inc.
PRELIMINARY INFORMATION

pvPC79MO00 SERIES
THREE-TERMINAL 0.5 A
NEGATIVE VOLTAGE REGULATORS

Description

The uPC79MO0O series is comprised of five monolithic
three terminal negative voltage regulators that employ
current limiting, thermal shutdown, and output tran-
sistor safe area protection. They are intended as fixed
voltage regulators in a wide range of applications,
including local or on-card regulation for elimination of
noise and distribution problems associated with single-
point regulation. Five output voltages are available: —5,
—8, —12, —15, and —24 volts.

Pin Configuration

o J—

NEC

79M00

Input

Features ! ? 2
O Output current up to 500 mA . GND  mput  Ouput
O Internal thermal overload protection 83-003119A
O Internal short circuit current limiting
O Low noise
Equivalent Circuit
’ -0 GND
Rs Rg
» 1
R1 %Z R2 :E [
3
>
Ry E;On Qg -b——Koe Q4
9
1 1 Q2 -~——K03 Ria 2: R22 ;E
>
Qg 01)—- R3 E:
Rs :E Raq
Q12 Q10 9 Qs J’J
¢ 1\015 016)—'
Yo )
R
‘P
c >
Rrog e ’ R15 R1g Ra i:
Re T Q17 Q18
1 Q13 -O Output
D3 L
‘L R17 5[ J/’—————-
>
Rt :: R1s b3 NQM
< D1 ! a
N 19 R1s 22
19
Ri2 EE ON} M-
A3 A g
O Input

83-0031208
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NEC

Ordering Information

Operating

Part Temperature
Number Package Range
uPCTIOMOSH SIP —20°C to +85°C
uPCTIMOBH SIP —20°C to +85°C
uPCTSM12H SIP —20°C to +85°C
PCTIM15H SIP —20°C to +85°C
uPC79M18H SIP —20°C to +85°C

Recommended Operating Conditions

Type Limits
Parameter Symbol Number Min. Typ. Max. Unit
uPC79MO5 -7 10 -25
pPC79M08 —105 —14 ~25
Input Voltage Vin pPC79M12 —145 —19 =30 V
pPC79M15 —175 —-23 30
upPC79M24 —27 33 -38
Output Current lg Al 5 350 mA
L

Electrical Characteristics — uPC79M05
Vin=—10V, Ig =350 mA, 0°C < T, < 125°C

Absolute Maximum Ratings

(TA=25°C)
Input Voltage -3V
Tm;aaIAP»ower Dissipation 7 20 W (Note 1)
Operating Ambient Temperature —20 to +85°C
Storage Temperature —55 to +150°C
Junction to Case Thermal Resistance 4.0°C/W
Junction to Air Thermal Resistance 83°C/W

Note: (1) Output automatically turns off if Tj > 150°C.

Comment: Stresses above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. Thisis a stress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
—48 —5. v Ty=25°C
Output Voltage Vo 52 "_, v 5‘, Py
- _ —IsVy=-2l,
415 525 v 5 mA < Ig < 350 mA
REG 70 50 v Ty=25°C, -TV<Vy<-25V
Line Regulation N m =12 N 5
30 30 mV Ty=125°C,—-8V<Vy<-18V
1 =25°C, <lg=<
Load Regulation REG, 30 00 mV Ty =25°C, 5 mA < Ig < 500 mA
20 mV Ty =25°C, 5 mA < Ig < 350 mA
Quiescent Current IBIAS 42 6.0 mA Ty=25°C
0.5 A —8BV<Vy<-25mA
Quiescent Current Change Alpas m L n
04 mA 5 mA < Ig < 350 mA
Output Noise Voltage Uy 100 200 wV rms Ty =25°C, f = 10 Hz to 100 kHz
54 60 dB Ty=25°C lp =300 mA
Ripple Rejection RR —BV=syy<-18V,
50 B =120H lo = 100 mA
Dropout Voltage Ve 1.1 ) Ty=25°C
Short Circuit Current losHORT 400 mA Ty=25°C, Vy=—-25V
Peak Output Current loPEAk 620 800 1020 mA Ty=25°C
Output Voltage Drift AVg/AT 04 mv/°C lp=5mA
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uPC79MOO0 SERIES
Electrical Characteristics — /PC79MO08
ViIN=—14V, g =350 mA, 0°C =T ;< 125°C
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
=11 —80 -83 v Ty=25°C
Output Voltage Vo _ _
T _g4 v 105V=Vy=-25V,
5mA <Ilp =350 mA
) REG)y 8.0 80 mV Ty=25°,-105V=<Vy=-25V
Line Regulation
40 50 mV Ty=25°C, -1 V=sVYy<-21V
30 160 mV Ty =25°C, 5 mA < lg < 500 mA
Load Regulation REG
20 mV Ty =25°C, 5 mA < lg < 350 mA
Quiescent Current IBIAS 42 6.0 mA Ty=125°
. 05 mA —105V=<V)y<-25mA
Quiescent Current Change Algjas
04 mA 5mA < lg < 350 mA
Output Noise Voltage Uy 110 220 wV rms Ty =25¢°C, f = 10 Hz to 100 kHz
54 60 dB Ty=25°C lg = 300 mA
Ripple Rejection RR -NV<syy=-215V,
50 dB f=120Hz Io =100 mA
Dropout Voltage Vpir L1 v Ty=125°C
Short Circuit Current losHoRT 400 mA Ty=25°, Vy=—-25V
Peak Output Current loPEAK 620 800 1020 mA Ty=25°C
Output Voltage Drift AVg/AT 0.6 mV/°C lg="5mA
Electrical Characteristics — sPC79M12
VIN=—19V, 1o=350mA, 0°C =T, < 125°C
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
-115 -120 —125 v Ty=25°C
Output Voltage Vo 14V=VUy=-30V
— _ SUNS ,
114 126 v 5mA < Ig < 350 mA
REG 9.0 80 v Ty=125°C, —145V=<Vy<-30V
Line Regulation N o J Ll
50 50 mV Ty=25°C, —-15V<Vy<-25V
30 240 mV Ty =25°C, 5 mA < lg < 500 mA
Load Regulation REG, d 0
20 mV Ty=25°C,5mA <lp <350 mA
Quiescent Current IBIAS 42 6.0 mA Ty=125°C
) 0.5 mA —145V<Vy<—-30 mA
Quiescent Current Change Algiag
04 mA 5mA <lp <2350 mA
Output Noise Voltage Vy 140 280 N rms Ty =25°C, f = 10 Hz to 100 kHz
54 60 dB Ty=25°C Ig = 300 mA
Ripple Rejection RR —-15V<Vy=<-25V,
50 dB =120 Hz lg =100 mA
Dropout Voltage Vpir 11 v Ty=25°C
Short Circuit Current loSHORT 200 mA Ty=25°C, Vjy=—-30V
Peak Output Current loPEAK 620 800 1020 mA Ty=25°C
Output Voltage Drift AVg/AT 0.8 mV/°C lp=5mA
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Electrical Characteristics — yPC79M15

VIN=—23V,lp=350mA, 0°C<=T;<125°C

Limits

Test
Parameter Symbol Min. Typ. Max. Unit Conditions
—-144 —-15.0 -15.6 v Ty=25°C
Output Voltage Vo —175V<Vy<-30V,
_ — D V=VIN= ,
14.25 15.75 ) 5 mA < I < 350 mA
REG . v Ty=25°C, —-175V=<Vy<—
Line Regulation N %0 8 n J L S0V
70 50 mV Ty=25°C, —-18V=<Vy=-28V
30 240 mV Ty =25°C, 5 mA < lg < 500 mA
Load Regulation REG|. J 0
20 mV Ty =25°C, 5 mA < lg < 350 mA
Quiescent Current IBIAS 42 6.0 mA Ty=25°C
0.5 mA —175V<Vjy<—-30mA
Quiescent Current Change Algiag N
04 mA 5mA <Ilg <350 mA
Output Noise Voltage ' 180 360 uV rms Ty = 25°C, f = 10 Hz to 100 kHz
54 60 dB Ty=25°C lp = 300 mA
Ripple Rejection RR —185V=Vy<-285V,
50 dB f=120 Hz lg=100mA
Dropout Voltage Voir 11 ) Ty=25°C
Short Circuit Current loSHORT 200 mA Ty=125°C, Vjy=—-30V
Peak Output Current loPEAK 620 800 1020 mA Ty=25°C
Output Voltage Drift AVg/AT 1.0 mV/°C lg="5mA
Electrical Characteristics — yPC79M24
ViIN=—33V,lp=350mA,0°C =T ;<=125°C
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
—-23.0 —24.0 —25.0 v Ty=25°C
Output Voltage Vo —21V<Vy<-38V
_ _ SUNS .
28 %2 v 5mA < I < 350 mA
REG . =25°C, — sUy=-
Line Regulation IN 9.0 80 mV Ty=125°C, -271V<Vjy<-38V
5.0 50 mV Ty=25°C,-30V=<Vy<-36V
30 360 mV Ty =25°C, 5 mA <l < 500 mA
Load Regulation REG, d 0
20 mV Ty =25°C, 5 mA <l < 350 mA
Quiescent Current IBIAS 42 6.0 mA Ty=25°C
05 mA —21V=Vjy<-38mA
Quiescent Current Change Algas N
04 mA 5mA <1lp=<2350 mA
Output Noise Voltage Uy 300 600 uV rms Ty =25°C, f = 10 Hz to 100 kHz
54 59 dB Ty=25°C 1g =300 mA
Ripple Rejection RR —-28V=<Vy=<-38Y,
50 B (=120 lo =100 mA
Dropout Voltage Vo 11 v Ty=125°C
Short Circuit Current loSHORT 10 mA Ty=25°C, Vjy=-38V
Peak Output Current loPEAK 620 800 1020 mA Ty=25°C
Output Voltage Drift AVg/AT 14 mV/°C lg=5mA
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Typical Connection

Input O uPC79MOOH —O Output

CiNn = == Cout

C)N: 0.1to 0.47 uF; required if regulator is located
an appreciable distance from power supply filter.
CouT: = 0.22 yF [recommended mylar capacitor].

83-003121A
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NEC uPC7900 SERIES
THREE-TERMINAL 1.0 A

NEC Electronics Inc.

NEGATIVE VOLTAGE REGULATORS

Description Pin Configuration

The uPC7900 series of three terminal regulators are
monolithic negative voltage regulators which feature
internal current limiting and thermal shutdown. They s
are intended for use as fixed voltage regulators in a JAPAN
wide range of applications, including local on-card TOXXH
regulators where distribution with single point regula-
tion is a problem.

Features 132
O Output current in excess of 1.0 A Gnd Input Output
O No external components required 83-0025234
O Internal thermal overload protection
O Internal short circuit current limiting
Equivalent Circuit
1
O
Gnd
Rz :E
<
<> 4'
R:
o $ 4
%
Q4 "
Q
11 ‘4
$”
an Rzt £
Q12 Q13
Kon Q22 1——
‘)
Rz ::
2
LaN Qe a1 N ]R D3 e
A
SE Ris
Vo
:;_-01 3: R19 N *
Ca r
1 I
2 b3
QN\[ YW WW l‘/chs Q21 ~W—— AN I VW
o Rg R1o N ~ Ris Ri7
C2 R :£ :E Rig
T :
> —0
Note: A —5Vto—8V Options Input (fin)
B —2Vto—24V Options
83-002537C
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Ordering Information

Typical Application

Operating
Part Temperature
Number Package Range
uPCT905H Plastic SIP —20°C to +80°C é UPCT9XX :2,
Input Output
uPCT908H Plastic SIP —20°C to +80°C
uPCT912H Plastic SIP —20°C to +80°C = - £
LPCT915H Plastic SIP —20°C 10 +80°C AT 2 more
JPCT918H Plastic SIP ~20°C to +80°C 0354
MPC7924H Plastic SIP —20°C to +80°C
Vd
. . Notes: (1) Mylar film Iﬂpe capacitors are
Abso"Ite Max.mum natlngs () l’i::‘::::’::l’;‘::g;ﬂnlorls locatedan
Input Voltage («:PC7905/08/12/15/18) —35V e ey, e rom power
Input Voltage («PC7924) —40V 83-002539A
Internal Power Dissipation Internally Limited
Operating Temperature Range —20 to +80°C
Storage Temperature Range —55 10 +150°C
Operating Junction Temperature . °
Rangs 20 t0 125°C
Comment: Stress above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.
Electrical Characteristics — yPC7905
ViIN=—10V,lp =—-500 mA,0°C <= T; < 125°C
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
—_ — -] = 2§°
Output Voltage v A8 TR0 52 .. A
—4.75 —5.25 ) —TV=sVy<-20V,-6mA<Ilp<-1.0APr<15W
Lina Requlation REGIN  oovvoennn.oennns, 00 .M TusBC-TV=Uns-25V
1 50 mV Ty=25°C,-8V<Vy<-12V
— o p— —
Load Regulaton REBL ... 0,080 W s A=l =TI
20 80 mV  Ty=25°C, —250 mA <lpg < —750 mA
Quiescent Current IBIAS 1.0 20 mA  Ty=25°C
Quisscent Current Change ABAS  «veeeeeennnnnnnnn. 13 WA NSNS,
05 m —bSmA<Ilg<-1.0A
Output Noise Voltage M 100 #Vpms Ta =25°C, 10 Hz < < 100 khHz
Ripple Rejsction RR 54 62 dB f=120Hz, -8V <Vjy<-18V, lg=—500 mA
Dropout Voltage 11 V  lg=-10ATy=25°C
Peak Output Current I0PEAK -2.1 A Ty=25°C
Output Voltage Drift AVg/AT —04 mV/°C lg=—5mA, 0°C<Ty<125°C
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uPC7900 SERIES
Electrical Characteristics — /PC7908
VIN=—14V,lg =—500 mA, 0°C =< T; < 125°C
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Output Voltags Vo . R U SO, < SO L oot 0t TR PR
—1.6 —8.4 v —105V<Vy<-28V,-5mA<Ilp<—10APr<15W
Line Regulation REGIN  .vevnnn... 80 ... %0 o TysBCSVsUws-sY o
2.0 80 mV Ty=25°C,-11V=sVy<-17V
Lot oguton — S M0 =26 SmMSpScisA
30 100 my  Ty=25°C, —250 mA <lg < —750 mA
Quiescent Current Igias 1.0 2.0 mAh  Ty=25°C
Quiescent Current Change AIBIAS  vvviiiiiiie ”’ ...... mA .. —l 05 V = \lm_<_—25 V .............................
0.5 m  —SmA<Ilg=<-—10A
Output Noise Voltage Vy 200 #Vpms Tp =125°C, 10 Hz <1< 100 kiz
Ripple Rejection RR 54 62 aB =120 Hz, —11.5V < Vjy <215V, Ig = —500 mA
Dropout Voltage 11 v lp=—10ATy=25°C
Peak Output Current IgPEAK —2.1 A Ty=125°C
Output Voltage Drift AVp/AT —0.6 mV/°C lg=—5mA 0°C =Ty <125°C
Electrical Characteristics — yPC7912
VIN=—19V,lg =—-500 mA, 0°C < T; <125°C
Limits Tost
Parameter Symbol Min. Typ. Max. Unit Conditions
Output Voltage Vo e g s B
-11.4 —12.6 v -HV<sVy<-2TV,-5mA<lg<-10APr<15W
Ling Regulation REGIN  .vvvevnnn. o M mo o TysZeCouSV=uw=-s0v o
3.0 120 mV  Ty=25°C,—-16V=<Vy<-22V
Load Regulation REBL  oooorn... 8 0 om =G SmASIgS—LEA
30 120 mV  Ty=25°C, —250 mA <Ig <—750 mA
Quiescent Current IBIAS 1.5 3.0 mA  Ty=25°C
Quiescent Current Change AlBIAS  «-vvviiiiniiiines Iﬂ ...... mA .. _‘4” SV'“S_ao \l .............................
0.5 m  -SmA<Ig<-1.0A
Output Noise Voltage Uy 300 uVgms  Tp=26°C, 10 Hz <1< 100 kHz
Ripple Rejection RR 54 62 8 =120 Hz, 15V <V)y<-25V, lg =—500 mA
Dropout Voltage 11 v lp=—1.0ATy=125°C
Peak Output Current I0PEAK —2.1 A Ty=25°C
Guiput Voltage Drift AVp/AT 0.8 my/°C lg——8mh 0°C =Ty <128°C
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Electrical Characteristics — ,PC7915
ViN=—23V,lp=—500 mA, 0°C=T;<125°C

Limits

Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Output Voltage vg .44 710 Tiss B
—14.25 —15.75 v ~175V<Vy<-30V,5mA<lg<-10APr<15W

Line Regulation REGlN .......... ” ...... 300 ..... mV .. T" = 25"[:— ”5 V Sv"‘ S _3” ....................
3.0 150 my Ty=25°C,-20V<Vjy<-26V

Lot Roguto B W m T =CSmMSS-ISA
30 150 mV  Ty=25°C, —250 mA < Ig < —750 mA

Quiescent Current IBIAS 1.5 30 mA  Ty=25°C

Quiescent Current Change AIBIAS  wvvvvrreeeeaannns 9. mA L TUISVSUwSR0V

0.5 m  —SmA<Ig=-—10A

Output Noise Voltage Uy 375 #Vpws  TA =25°C, 10 Hz < =< 100 kHz

Ripple Rejection RR 54 60 g8  f=120Hz, —185V<V)y<-285V,1g=—500 mA

Dropout Voltage 11 ) Ip=—10ATy=25°C

Peak Output Current l0PEAK —2.1 A Ty=25°C

Output Voltage Drift AVg/AT -1.0 mV/°C g =—5mA, 0°C <Ty=<125°C

Electrical Characteristics — ,PC7918
VIN=—27V,lp =—500 mA, 0°C = T; <= 125°C

Limits Tost

Parameter Symbol Min. Typ. Max. Unit Conditions

Output Voltags ) Bt Sut e ns. LUV UL et TR

—-17.1 —18.9 v 2IV=Vy=-3BV,-5mA<lpg<—-10APr<15W

Line Regulation REGIN  ovvvnn... 5 e . mo TS 2V=Uws8Y
5.0 180 mi Ty=25°C,-24V<Vy<-30V

Load Regulation REGL  .......... 0o s mo T Smslo=—1SA
30 180 mV  Ty=25°C, —250 mA < lg < —750 mA

Quiescent Current IBIAS 1.5 3.0 mh  Ty=25°C

Quiescent Current Change AIBIAS  vvvvvveeeeennnnnn. 0. W A=Y e,

0.5 m  —SmA<Ig=<-—1.0A

Output Noise Voltage M 450 wpms  TA=25°C, 10 Hz <1 =100 kHz

Ripple Rejection RR 54 60 dB f=120Hz, 22V < Vjy < —32V, Ig = —500 mA

Dropout Voltage 1.1 v lg=—10ATy=25°C

Peak Output Current 10PEAK —2.1 A Ty =25°C

Output Voitage Drift AVg/AT -1.0 mV/°C lg=—5mA 0°C=Ty=<125°C

5-54



NEC
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Electrical Characteristics — /PC7924
ViN=—33V, lp=-500 mA, 0°C <T;<125°C
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Output Voltage Vg . TBo -0 60| L e TSR URUPRSR
—22.8 —25.2 v —2IV<Vy=-38V,-5mA<lpg=<-10A
Line Regulation REBIN  -veovvnnn. LIS o . mo TysZC-aTV=uw=-Vo
6 240 mi  Ty=25°C,-30V=<Vy<-36V
Load Regulation REGL  .......... n .. @ . W TTAB%C SmAslp=TI5A
30 240 mV  Ty=25°C, —250 mA < Ig < —750 mA
Quiescent Current IBIAS 1.5 3.0 mh Ty=25°C
Quiescent Current Change AlgIAS - - ciiiiiiin Iﬂ ...... '"A .. _27 V Sv"‘ S —38" ..............................
0.5 m —SmA<Ig=-1.0A
Output Noise Voltage Un 600 uVpms Ta =25°C, 10 Hz < < 100 kHz
Ripple Rejection RR 51 59 g8 f=120Hz, 28V <Vjy<-38V, g =—500 mA
Dropout Voltage 11 v lp=-—10ATy=25°C
Peak Output Current IgPEAK —2.1 A Ty =25°C
Output Voltage Drift AVg/AT -1.0 mV/°C lg=—5mA 0°C =Ty <125°C
Operating Characteristics
Ta=25°C
Power Dissipation vs. Ambient Temp Current Limiting Characteristics
100 -6
50
6HS =0 -s
20
] 6HS =10°C/W
% *° \< No Heat Sink = B
2 50 \'\\ — % «%
é- —— 3 -3
2 20 N \ 3
g, 0 — \ 3
e e~ \ Vi=—10V /
0.5 S~ uPCT905H
\ \ - » Ty=25°C /
0.2 \\ § ’_____/ %
H :
25 50 75 100 125 0 —0.4 —0.8 -1.2 -1.6 —2.0
Ambient Temperature (°C) Output Current (A)
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Operating Characteristics (Cont.)

83-002543A

Ta = 25°C
Peak Output Current as a
Function of Input/Output Differential Voltage Load Transient Response
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Section 6 — D/A and A/D Converters
Digital-to-Analog

uPC603 6-Bit High-Performance D/A Converter .............oviiiiiiiiiiineniineennn 6-1
MPC610 10-Bit Polarized D/A CONVEIEr . ....viiiiiiiiiiiiiiiiiiierrinneeeeaeoeannas 6-9
uPC624 8-Bit High-Speed Multiplying D/A Converter ..........ccoovviiiiiieennnnnnn. 6-17
uPC6012 12-Bit High-Speed Multiplying D/A Converter ............coovviiiiiinn.n. 6-27
uPD6900 8-Bit CMOS Video D/A CONVEMer .....vviiiiiiiiiiiiiieenannnneeeenannns 6-35
HMPD7011 8-Bit NMOS D/A CONVeIter . .iiii ittt ttietiieenneennnannaaenns 6-39
Analog-to-Digital

MPD6950 8-Bit CMOS Video A/D CONVEIEr ...ovviitiiiiiiiiiiiieeerennaeeesennnns 6-45
uPD7001 8-Bit CMOS Serial Output A/D Converter .........ooviiiiiiiniiiieeenennns 6-51

uPD7002 10-Bit CMOS Integrating A/D Converter
uPD7003 8-Bit CMOS High-Speed A/D Converter .........ovveiirieeenannneeanenons 6-69
uPD7004 10-Bit CMOS Successive Approximation A/D Converter



NEC

uPC603

6-BIT HIGH-PERFORMANCE

NEC Electronics Inc. D/A CONVERTER
Description Pin Configuration
The uPC603 is a monolithic digital-to-analog converter
designed to convert 6-bit binary coded decimal signals
to an analog output voltage signal. The reference volt-
age, weighted current source, current switch, and output
op-amp, are all integrated on board the device. mse 01 7 1[ Fs. Adjust
2nd 02 1303 v-
3rd O3 2 12 [ Bipolar/Unipolar
Features ath Oa & 1[0 Current Adder
shs %  10[J Fs. Range Setting
O Linearity error: 0.4% (1/4 LSB of 6-bit) max Lse O SE GND
[0 Response speed: 3 us max v+ g7 8 Analog Output
O Temperature coefficient at full speed: 160 ppm/°C
max
O Input level TTL, DTL level, active low
O The output voltage range can be applied to any of the 63.000964A
3 following ranges:0to 10V, —5to +5V,—10to +10 V
O Built-in output short-circuit protection - PP
O Possesses a linearity equivalent to that of a 7-bit con- Pin Identification

verter, and can be used as a 7-bit D/A converter by
the addition of external circuits
O Pin-for-pin compatible with PMI's “DAC-01C”

Ordering Information

Operating
Part Temperature
Number Package Range
1PC603D Ceramic DIP —20°C to +80°C
Absolute Maximum Ratings
Ta=25°C
Voltage Between Y+ and V— +18V
Power Dissipation 500 mwW
Input Voltage —0.7t0+6V
Output Short Circuit Duration Indefinite
Operating Temperature Range —20 to +80°C
Storage Temperature Range —55 to +150°C

Comment: Stress above those listed under “Absolute Maximum Rat-
ings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.

Pin Name Function

1 MsB Data Bit 1

2 2nd Data Bit 2

3 3rd Data Bit 3

4 4th Data Bit 4

5 5th Data Bit 5

6 LSB Data Bit 6

7 V+ Power Supply Positive
8 Analog Output

9 Ground Power Supply Ground
10 F.S. Range Full Scale Range Setting
n Current Adder

12 Bipolar/Unipolar Bipolar/Unipolar Control
13 V— Power Supply Negative
14 F.S. Adj. Full Scale Adjust
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Equivalent Circuit

Current Scale
MmsB 2nd 3rd 4th 5th LsB v+ Adder Setting
[e] o} o
u 2 3 4 5 6 7 11 10
LA LTE LT
L - — L — 16k
vAvAv
16k :E
<
‘\\ Analog
) / aoOulpul
3K Vg
VREF mm
s
b3
14 13 12 9
o [o} O
F.S. Adjust A\ Bipolar/Unipolar GND

83-002363B
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Electrical Characteristics
Ta=+25°C,Vt=+15V

Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Linearity Error "L“%an . F'“‘za ......................................
045 %FSR Fig.1,2 3; Ty =—201t0 +80°C
Full Scale Temperature Algg 80 160 ppm/°C Fig. 1 each bit “ON" after FS adjust Ty = —20 to +80°C
Coefficient (Note 2) m FSR
Analog Output Offset Voltage:
VBT e 2. Fig] cach it"OFF" wilhout FS ajust Ty = 2010 +80°C
Bipolar (Note 3)
100 Fig. 3; £10 V output without FS adjust
Low Level Input Voltage (Note 4) ViL 0.5 v Bit “ON”
High Level Input Voitage (Note 4) Vin 2.1 v Bit “OFF”
Input Terminal Current IiN 5.0 ph OV =DV
Analog Output FS Voltage:
Unipolar ' +10.00 HILs v RL = 2 kQ Fig. 1; without F$ adjust
mmrﬂsa ............. +594v ........ szj:” ranuoHL=2 i e ldlusnml ......
594 Zqea Ty S adiust

o +o86 +11.89 V Fig. 3 10V range; R =2 KO without offset adjust and FS

........... Shwe T e adjust
::;‘;"c',‘l'n:",',:"?: SVRR 015 %FSR/V £12V<VE<L18V
Settling Time (Note 5) Ts 3 ups  Error <. LSB, R = 5kQ, G =30 pF
Power Consumption Pp 250 mW

Notes: 1. %FSR and ppm FSR are the percentage and parts per million against full scale, respectively.
2. The average value of the differential coefficient at Tc = —20 to +80°C.
3. Care should be taken, since the temperature drift after bipolar offset adjustment has been made will become larger for ICs in which
the offset voltage of the bipolar analog output is larger than the LSB value.
4. The input is active “Low.”
5. When the load capacitance exceeds 30 pF there is a possibility of oscillation.
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Typical Applications

Unipolar Operation, Output 0 to 10 V Range

Bipolar Operation (2), —10 V to +10 V Output

-15V O
0.01

500

AA

L
s
/ e

Analog Output

l A
VW~

ES. Adjust 4 13 12 11 10 9 8
uPC603D

1 2 3 4 5 6 7

0.01
o O O o /I
A B C D E F
(MSB) (LSB)

Digital Input Example

6 Bit Binary Code Input Output

Active Low 111111 = 000V

100000 = 4.92V

011111 = 508V

000000 = 10.00 V

83-002365A

Bipolar Offset
-15V O _L MWy ook —O +15V
0.01 Analog
J: 500 b L Output
3 3™
1 <
[ ] [°®
14 13
£, Adjust 12 11 10 9 8
uPC603D
1 2 3 4 5 6 7
foﬁsv
/_77|_o.o1
A B C D E F
(MSB) (LSB)

Input 6 Bit Offset Example

Binary code Input Output

Active Low 111111 = —10.00V
100000 = —0.16V
011111 = +0.16V
000000 = +10.00 V

83-002367A

Bipolar Operation (1), Output —5 V to +5 V Range

Compensation against Capacitive Loads (1)

Bipolar Offset
-1V O— _I_ A —0 +15V

0.01
/I 500 &
(11

F.S. Adjust 14 13 12 11 10 9 8

Analog Output

nPC603D
1 2 3 4 5 6 7
}O +15V
I 0.01
A B C D E F
(MSB) (LSB)
Digital Input Example
6 Bit Offset Input Output
Binary code 111111 = =500V
Active Low 100000 —0.08 V
011111 = +0.08 V

000000 = +5.00V

83-002366A

100

g

1"

uPC603D

O The IC is stable against capacitive loads of less
than 100 pF.

O Care should be taken, since the settling time will
increase to about 5 us.

83-002368A
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Typical Applications (Cont.) Operating Characteristics
Compensation against Capacitive Loads (2) Output Response (1)
+15V E 000000 000001
F
£2
[
3 sk 1 L L ]
+LSB
¥ 15953 s 10 7 \
‘5; L / 4/
O Output £= \4
| 62 -ase =
? ¥ 1s9s3 H

°
©
©
o
[
F
o
©
-
=3

Time (us)
xPC603D 3

msv Output Response (2)

O This method can be applied only to the 0 to 10 V and
+5 V output ranges.

O Itis possible to connect such operational amplifiers
as uPC318 etc. to the 8 pin as a voltage follower.

000000 1111

Input

Voltage (V)
©
—

AN\
\
\

A\

83-002369A

5 )\

7-Bit D/A Converter

Output
Voltage (V)
o
N

-15V O
S
4’ ';’
$ 100k Sam g
15953 2
>t 4 2 4 6 8 10
18953 Analog Output Time (us]
15953 X T ? ? Iy ? ? |_o “
1ses3 X 1 10 9 8

14 13 12 1

uPC603D
Glitch Waveform at 1/2 Scale

1 2 3 4 5 6 7

5
MSB A o——l J) s
= T [
BO is
ST |
cO 0
00O = 100000 2N T ‘
EC A
4.92
FO - / /
2
LSB G O— 5o “2LSB / I
£g /
[0 The linearity error can be reduced by adjusting the 68 -aLsB 9
3 MQ resistor. g
O The output voltage may be set to any of the 3 g
ranges, with the circuits of figure 1, 2 and 3. 0 2 4 y s 0
83-002370A Time (us)

6-5




uPC603

NEC

Application Circuits

Progressive comparison type A/D converter

Input
Output

: 0to10V
. 6-bit straight binary

(parallel, serial) /J7 Sam) Analog Input
ple and nalog Inpuf
S Hold O o-1ov
>
13 12 11 10 8 Sample/Hold
+
#PC603D
3 4 5 7 Comparator
|—o+15v
po— p—— p—y pr—
D a Lo o} 4o o}
D-FF D-FF D-FF
T —T —{T
Clear Clear

Q, @; 0; Q, @ Qs Q

Clock
8-Bit Ring Counter

J

Note: D-FF is an Edge Trigger Type

Latch
Enable
Qy

2oy ds s ds

6-Bit Latch

Q Q; Q Q5 Q

Méﬂ

10T ]

Straight Binary
Series Output

Straight Binary
Series Output

83-002375C
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uPC603

Application Circuits (Cont.)

Tracking type A/D converter

Input : 0to10V
Output : 6-bit straight binary

Analog Input

0.01
14 13 12 " 10 9 8 Comparator
#PC603D
1 2 3 4 5 6 7
i—Oﬂsv
/J;O.M
Q QO Q Q@ Q Q
Up Down Counter
Clock UP/DOWN
Clock 668640
LsB MsB
Straight Binary Output
83-001678B
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NfE“ ' uPC610
. 10-BIT POLARIZED
NEC Electronics Inc. D/A CONVERTER
Description Pin Configuration
The uPC610 is a high performance precision monolithic
digital-to-analog converter which converts 10-bit binary 4
. . MSB 1 18 Sign Bit
coded digital signals to an analog DC output voltage. All 2na O 2 7 B Reference Output
of the necessary circuit blocks are incorporated on 3rd [ 3 16 [1 v+
board the converter to make designing simple. With the ath J 4 Q 15 [ Reference Input
built-in voltage reference and reference input, multiplier sth O 5 g 14 (1 Output
operation is also possible. o E M g aretos GND
8th [] 8 11 [] Digital GND
Features an [ 9 10 [ LsB
O Full Scale Temperature: 100 ppm/ °C max
O Linearity error: 0.2% (1/2 LSB of 8th bit) max B0oA
O Settling Time: 1.5 us typ
O Built-in band-gap reference voltage source Pin Identification
O Multiplying type Pin  Name Function
0O Sign-Magnitude binary code -
O Low noise 1 MSB Data Bit 1
O Low power dissipation 2 2nd Data Bit 2
N 3 3rd Data Bit 3
Ordering Information " ah Data Bit 4
Operating "
Part Temperature 5 Sth Data Bit 5
Number Package Range 6 6th Data Bit 6
uPC610D Ceramic BIP —20°C to +80°C 1 7th Data Bit 7
8 8th Data Bit 8
Absolute Maximum Ratings 9 9th Data Bit 9
Ta=25°C 10 LS Data Bit 10
Voltage Between Y and V— +18V T Digital Ground
Power Dissipation 500 mw 12 V— Supply Power Supply Negative
Analog Ground to Digital Ground 0.5V 13 Analog Ground
Logic Input Voltage —5to+15V 14 Vout — Output Voltage Output
Reference Input Voltage Oto+7V 15 Reference Input
Reference Voltage Source Output Current 1.0 mA 16 V- Supply Power Supply Positive
Output Short Circuit Duration Indefinite 17 Reference Output
Operating Temperature Range —20 to +80°C 18 Sign Bit Sign + or —
Storage Temperature Range —55 to +150°C

Comment: Stress above those listed under “Absolute Maximum Rat-
ings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.

6-9
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Equivalent Circuit

uPC610

anoe
Bojeuy

AAA—e AA——AAA——AAA,— AA——AAA— AA—e

VW V VWA VWA VWA~ W VWA~
$
b3
R

b3
<
el
ndino (_ 14
L -

= 3

° 3
_—OJO \
gﬁ

ano
tensig

induj

83-002376C

S L, >

St
YL‘An 3 z
< ™ | HO 43up

9l 81 13 6 8 3 9 S v € 2z 3
) o [ ) o o ) o) o ) [¢) o)
+A ._om as1 uie wg uL e ws wy pig puz asn
ubis

6-10
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vPC610

Electrical Characteristics
Ta=+25°C,VE=+15V

Limits

Test

Parameter Symbol Min. Typ. Max, Unit Conditions
Resolution (Note 1) 1 Bit  Bipolar Operation

.............................. lllliltllmyniarllporalmn
Linearity Error (Note 1) NL 0.1 0.2 %FSR  Tp=—20 ~ +80°C
Settling Time Ts 1.5 6.0 ps  Final Value 20 mV
Full Scale Temperature 50 100  ppm/°C Using internal reference voltage source
Cosfficiont (Note 2) e RN o ppm/°l: . llsmu il e vnltau A
Reference Input Bias Current Iis 100 500 nA
Reference Input Slew Rate SR 1.5 V/us
Reference Voltage VREF 2.2 24 2.6 v RL=20 kQ
Zero Scale Offset Voltage +5 +10 mV  Signbit “ON", other bits “OFF”
Zero Scale Offset Symmetry +1 +5 mV
Full Scale Output Offset +10 +80 mv
g:r."c'xo‘fl"::ﬂf, SVRR 0015 015 %FSR/V £12V<UT<+18V
Power Dissipation Pp 300 nw
Logic Input Terminal Current ] 10 pA YN=—-8V~+15V
High Level Input Voltage (Note 3) Vin 2.0 )
Low Level Input Voltage (Note 3) ViL 0.8 )
Full Sale Oipu Volage (ol ) 108 eV MueONMEI

—11.0 —10.0 v Signbit “OFF”, other bits “ON"", R = 2 kQ

Notes: 1. Though the IC possesses a resolution of 10 or 11 bits, the linearity error is equivalent to 9 bits. In applications where perfect mono-
tonicity is expected, employ the IC as an 8-bit D/A converter.

2. The average value of the differential coefficient at T = —20°C to +80°C.
3. The digital input is active “High” binary code.
4. The value when the internal reference voltage is directly applied to the reference input terminals.

Typical Characteristics
(Ta = 25°C)

Digital Input Response Characteristics

Vrer — Vo+ Characteristic

15
VE=215V V£ = +15V
10 +FS
£
3 s P
2 2 10
3 @
g % / /
. R 2 /
~ ~ - ~ A A 2 MSB
> “» > N M~ o 8 s
; \ ] / 2nd /
5 < / <
£, 2 / 8
8 8
8 0 8
0 5 10 15 20 25 [ 1 2 3 4 5

Time (us)

Reference Input Voltage (V)
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Typical Characteristics (Cont.)

(Ta =25°C)
VRer — Vo— Characteristic
1]
Vi =415V
\ 2nd
S 5 N \\
Py \ o~
g MsB
]
: N\
3 -10 \N
-FS
-15

[] 1 2 3

I

Reference Input Voltage (Vrer)

Reference Input Response Characteristic

Output
Voltage (V)
4

Reference
Voltage (V)

0 10 20 30 40
Time (us)

Output Noise Voltage

© 83-002383A

a

VE=+15V
1Hz ~ 20Hz

25V

MsB

ARSI AT A A e AN S PP

+FS

2 sec

6-12

83-002382A

83-002384A

Typical Applications

Using internal reference voltage source

Sign
Bit
MsB LsB v+
T T 0.01
VREF ;]L
Reference
Input
1PC610D ne
Analog
Output

!

Note: Use resistors with good stability for Ry and Ra.

Analog GND

Digital GND

O Sign + 10-Bit Binary code

Sign  Magnitude
1 1111111111 =
1 0000000000= OV
0 0000000000= OV
0 1111111111 = 0V

83-002378A
External reference and multiplier type
Sign
Bit
MSB LSB V+
0.01
Vrer O—
Reference Input
uPC610D —O
VREF Analog
Output
0.1
Analog GND Digital GND V-

O Multiplying coefficient ~ 4.4
Vig =~ 4.4 X Vgep,
Vmsg = 2.2 X VReF,
Vigg~22x279

83-002379A




NEC uPC610

Application Circuits
8-Bit + sign A/D converter

Successive approximation type (sheet 1 of 2)

GND “1sv +15V Input 115V +5v
QO o1 @ Q Vin

10k 50k l I

R

Hold

PCE10D Vo Sample Command
ul

MsB 8th
Sign LSB LSB

Iy

Qy Q, Q Qs Q, |sD
'a Los QG lQY
B ] I r T T7T7°1 ] ]

i | | | |
| | | | |
|| [ T

D Q1 o0 a}— — b Q— | | | | | D Q| — D Ql—

D-FF D-FF D-FF | | | ] | D-FF D-FF
T —T T | l I I I — T —T
i I T
| ! A R T T ! |

Ll L1 __a

] [

A B C DEF G H | J K
12-Bit Ring Counter L0 Latch 9-Bit Register
Enable
CLOCK Si LsB

ign
MSB Output

83-002385C
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uPC610

Application Circuits (Cont.)
8-bit + sign A/D converter

Successive approximation type (sheet 2 of 2)

Q ] | S
Q, | | l <
G I 1 |
a 1 1 ]
o T—
sb 1I 0 | 1 1 Tl 0 r 1 1 I 0
V'IN
FS I
Vin
Vo VN
Fs/2
\/ L
s \_/’_\\//— ™~
\v° AV:N
: \ / .
~—

Note: D, V|, V' and Vg show in case when an input equivalent to
an output of “101110110”.

83-002386C
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uPC610

Application Circuits (Cont.)

Peak detector (positive/negative)

Input Positive
GND -15v +15V VIN Negative
(E 0.01 Q Q
10k 50k
~—AMN— VWA 0.01
!
=
Comparator
uPC610 ouTt
Sign MSB LsB

CLOCK

umoD Q Q, -e-

- o - - o e Q

10-Bit Up Down
Binary Counter

CLOCK

CLEAR
S Lés)B 5666664 &
Reset Sign MsB gn:l?:,oug'
Digital Output Vo
CLOCK
c.0.
Vin
FS P
V{ l/—\——_
Vo \\
Fs2 b - N _< )
Vin
0

83-002388C
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Precautions for Usage

1.

2.

Toabsorb surges and prevent oscillation, bypass the
power supply terminals with a capacitor of 0.01 uF.
To utilize the characteristics of the 4PC6810D in full,
employ components of good stability for the full-scale
adjustment resistor and the trimmer.

. Since the settling time may increase or oscillation may

occur in the case of capacitive loads, the uPC610D
should be used with load capacitance of 100 pF
or less.

6-16

4. The output amplifier will saturate at:| Vggg| =3V in

the case of multiplier type operation. In this case the
response time and power supply current will increase.

. Since the reference potential inside the uPC610D is

connected to the analog GND, common mode noise
in regard to analog GND will present a direct error.
Since analog GND and digital GND have independent
circuits within the IC, these should be connected
together outside the IC (if required).
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8-BIT HIGH-SPEED
NEC Electronics Inc. MULTIPLYING
D/A CONVERTER
Description Pin Configuration
The uPC624 is a monolithic multiplying digital-to-analog
converter designed for high speed performance and THRESHOLD (7 11 cowmp.
design/application flexibility. Advanced circuit design coNTRL 3, 50 Veer O
allows settling time of 85 ns. The outputs are high imped- v-Os o 14 Veer(®)
ance dual complementary current types, which allow oot &  § s v+
simple resistive loading, op-amp voltage conversion, mse O s 5  2[] Lss
and other configurations. The adjustable threshold logic o E e s g -
input allows connection to all popular logic families. an O s ol sth
Featu res 83-002390A
O Wide range multiplying capability ) L
O Wide power supply range +5 V to +18 V Pin Identification
O High output impedance and compliance Pin  Name Function
O Variable logic threshold
O Direct interface to TTL, CMOS, PMOS 1 Threshold Gontra
O Differential current outputs 2 lout Current Output
O Pin to pin compatible with PMI'S DAC-08 3 V— Power Supply Negative
° N i 4 lout Current Qutput
rdering Information 5 P Data BiL 1
Operating .
Part Temperature 6 2nd Data Bit 2
Number Package Range 1 3rd Data Bit 3
uPC624C Plastic DIP —20°C to +70°C 8 4th Data Bit 4
uPC624D Ceramic DIP —20°C to +80°C 9 5th ~ Data Bit §
10 6th Data Bit 6
_Il_\blesuoié:e Maximum Ratings n Tth Data Bit 7
A 12 LSB Data Bit 8
Supply Voltage 36V 13 V+ Power Supply Positive
Logic Inputs V"oV +36V) 14 VREF+ Positive Reference Voltage
Logic Threshold Control Voltage Vvt "
15 VREF— Negative Reference Voltage
Analog Current Outputs 4.2 mA -
16 Compensation Amp Compensation
Reference Inputs Vvt
Reference Input Differential Voltage +18V
Reference Input Current 5.0 mA
Power Dissipation, D or C Package 500 mW
Operating Temperature Range, D Package —20 to +80°C
Operating Temperature Range, C Package —201to +70°C
Storage Temperature Range, D Package —55 to +150°C
Storage Temperature Range, C Package —55 10 +125°C

Comment: Stress above those listed under “Absolute Maximum Rat-
ings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.

6-17
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Equivalent Circuit

v+ Vic MsB 2nd 3rd 4th 5th 6th 7th LsSB
o o (o) (o)
13 1 5 6 7 8 10 1 12

| T T T

- - L L — —
Vrer (1047 ’

o—

VREF (_)Of -

ge 3

comp V-

83-0023898
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uPC624

Electrical Characteristics
Ta=+25°C, VE =415V, Iggge = 2.0 mA

Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Resolution 8 8 8 Bit
Monotonicity 8 8 8 Bit
Nonlinearity NL 0.19  %FSR
Settling Time Ts 85 150 ns Y% LSB, R < 50 Q All bits ON/OFF
E:ﬂ' '?:ia::thmpsraluu 10 50 ppm/°C
Output Voltage Compliance Voc -10 +18 v Alpg < 2 LSB
Full Scale Current Ies 1.94 199 2.04 mA  Vpgr = 10,000 V, Atper = 5,000 kQ
Full Scale Symmetry IFs — IFs +1.0 +8.0 LA
Zero Scale Offset Current Izs 0.2 2.0 HA
Output Current Range o LA o 21 . LU Sl S SO PR UP PR URRURI
0 2.0 4.2 mA V- =80Vt—18V
Low Level Input Voltage iL 0.8 ) Ve =0V, Bit “OFF”
High Level Input Voltage ViH 2.0 v Ve =0V, Bit “ON”
Low Level Input Current i —2.0 —10 pA V=0V, Vy=—10Vio +0.8V
High Level Input Current 7] 0.002 10 pA Ve=0V,Vy=20Vte 18V
Logic Input Swing Vis —10 +18 v
Logic Threshold Range Vry —10 +13.5 v Vip=Vc + 13V
Reference Bias Current Ip+ -3 uA
Reference Input Slew Rate AIRgp/AT 40 8.0 mA/us  RREp = 200 Q, Cg = 0 pF
Power Supply Voltage SVRRt ¥ 0.0003 0.01  %FSR/
Rejection Ratio % VF=45118V,Iggr=1mA

Power Supply Current

VE=+45V, Iggp=1mA

6-19
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Typical Applications
Basic Positive Reference Operation Basic Negative Reference Operation
v+ v+

o

| v MsB 2nd
/17———| — (LFC o i
13 1 5

~J°

VREFO—AAA/

16 3 01
I__
Cc
v—
Notes: 1. RTRer = R™Rgf
2. C = 0.01 uF (Standard Value)

3. Minimum capacitor value for stable operation is given by
Cc = RREF (kQ) X 15 (pF).

83-002391B 83-002392B
Basic Unipolar Negative Operation
5th sct)h ’I(t)h LsB
o9 10 11 012
\ Irer = 2.000 mA
Vo — p—
\ Input Ig (mA) lg(mA) Vg (V) Vo (V)
. — 5.000k
A 1TtT111111 1.992 0.000 —9.96 0.00
2 _ /l e 11111110 1.984 0.008 —9.92 —0.04
° 7 7 10000001 1.008 0.984 —5.04 —492
Vo
10000000 1.000 0.992 —5.00 —4.96
01111111 0.992 1.000 —496 —5.00
00000001 0.008 1.984 —0.04 —8.92
ooogcoo0o00 0.000 1.992 0.00 —9.96
83-002393B
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NEC wpce2a

Typical Applications (Cont.)

Basic Bipolar Output Operation

5th G(S)h 7(I;| L(S)B
9 10 11 12 +10.000v
\ Irer = 2.000 mA
ook T ZI0MK nput lg(mA) ig(mA) Vo(v) Vg(v)
\ i l ove 11111111 1.992 0.000 —9.92 +10.00
‘ ovs 111111180 1.984 0.008 —9.84 +9.92
2 - —
S l y l 3 l s l I 10000001 1.008 0.984 0.08  +0.16
L L L 10000000 1.000 0.992 0.00 +0.08
o1111111 0.992 1.000 +0.08 0.00
00000001 0.008 1.984 +9.92 —0.84
oooooo000 0.000 1992 +10.00 —9.92
83-002394B
Positive Low Impedance Output Operation Negative Low Impedance Output Operation
+15V
+15V o
o 01
73 L(S)B 1'|—J 7th LSB
11 12 [e] o
\ E:ZMK \ 1 12

>
:: 5.000k

5k

83-002395A 83-002396A
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Typical Applications (Cont.)

Comparator Connection Method for A/D Conversion

(Positive Analog Input)

Comparator Connection Method for A/D Conversion
(Negative Analog Input)

Vin +15V +5V
Vin +15V +5V [e]
7th LSB
[e) 7th LsB
1 12
o
\ 1 12 31k 3k 1k
5.000k 3k 1k \
Y 3k
3k
-— uPC311C
«PC311C 4 —
-— < Vo L Vo
>
é l o l me 2 5.000 3om
J) [} k 't
L -
-15v e
-15V
83-002398A 83-002399A

Low Impedance Output Operation (Both Outputs)

7th

1

LSB
(e]
12

15V

200k

Note: For buffer amplifier, high slew rate op-amp is recommended
to obtain fast settling time.

83-002397A
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uPC624

Interfacing with Various Logic Families

The logic threshold is set about 1.4 V above V| ¢. This
enables TTL level acceptance by simply grounding pin
1. By placing an appropriate voltage at the logic
threshold control pin (pin 1), various threshold values
are available for the other logic families.

TTL interface permission gives the interval logic thresh-
old —4 mV/°C temperature coefficient. Vyy = Vg +
1.4V —0.004 V X (Tp — 25°C).

Anti-temperature coefficient circuits

CMOS, HNIL; NMOS ECL CMOS, HNIL (15V)
) 15V
13k :i, 9.1k
25C943 Vic
*  ¢+Owc
01
9 9
38k S 6.2k 3
1 {6.2k
o m

-5.2vV
83-002400A
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uPC624

Operating Characteristics

(Ta = 25°C)
Fuii Scaie Current
5.0 T
-15v
-20 to +80°C
a0
<
E
z 30
3
£
3
o
3 20
3
o
1.0 <
8
S
g
0 8
] 1.0 2.0 3.0 4.0 5.0
Reference Current (mA)
Reference Input Frequency Response
T
ALL BIT “ON"
0 / Small Signal —]|
o
A
H
. N
® \
H
E \
3
B} \ \
-10 0
\ <
8
&
8
15 3
0.1 0.2 03 05 1.0 20 30 5.0 10
Frequency (MHz)
Reference Amp Common Mode Range
25 j
20 v—r= -15V Rer = 2mA
<
£
£ 15
£
3
o
5 IRer = 1mA
FARK)
3 r
05 Tner = 0.2mA <
3
3
[ g
0 2
—16 -12 -8 —4 [ 4 8 12 16 20

Reference Common Mode Voltage (V)

6-24

Fuii Scaie Current

Positive Power Supply (V)

25 T T
V-icM V+icm
V- =-5V V—=-5V
2.0
<
E
15
£
3
5
o
310
3
° V-icM +icM
05 V—=-15V V+ =15V
<
/ | g
<
8
0 8
-15 -10 -5 [ 5 10 15
Common Mode Input Voitage Range (V)
LSB Propagation Delay
500
400
N
£
k)
3 300
o
c
S
5
g 200
2
a
100
<
N~N— g
— g
8
2
0 2
0 0.01 0.1 1.0 10
Output Full Scale Current (mA)
Power Supply Current
8.0
=
< 6
E 60 IREF = 2mA
k3
e
5
o
> 40
=3
e
5
o
s
3 v+
& 20
<
8
3
3
0 8
0 10 20
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Operating Characteristics (Cont.)
(Ta =25°C)
Power Supply Current Power Supply Current
8.0 | 1 ‘ 8.0
"I~ (IRer = 2mA) -
< 60 < 6.0 —
E E lrer = 2mA
g H
g 1=(Irer = 1mA) é
g 4.0 ! > 40
g g
@ I—(Irer = 0.2mA) @
: "
8 20 T & 20
3 g
0 g 0 3
[ -10 -20 -20 0 20 40 60 80

Negative Power Supply (V)

A/D Conversion Program List

Ambient Temperature (°C)

0000 Mvi A, 89H : CONTROL WORD FOR 8255

0002 out (8255) : PROGRAM TO 8255

0004 MV B, 80H : BIT POINTER INITIALIZE

0006 Mov A B : BIT SET WORD

0007 BIT TEST out (PORT B) : BIT SET OUTPUT TO PB OF 8255

0009 Mov C.A

000A NOP

ooos IN (PORT C) : READ COMPARATOR

0000 RAC : Ag — CARRY FLG

000E Jc DEC POINTER : COMPARATOR TEST

oon Mov AC

0012 Sus B : BIT RESET

0013 mov C.A

0014 DEC POINTER Mov AB

0015 RRC : DECREMENT BIT POINTER

0016 Jc RETURN : LSB WAS TESTED?

0019 Mov B.A

001A ORA [ : NEW BIT SET WORD

0018 JMP BIT TEST

001E RETURN RET (MAIN PROGRAM) : CONVERSION END & RETURN TO MAIN PROGRAM
PROGRAM MEMORY : 31 BYTE
CONVERSION TIME 371 us (741 STATE) MAX, 323 us (645 STATE) MIN (@ ¢ + 2 MHz)
WORKING REGISTER :B & C (C REGISTER; FINAL ANSWER MEMORY)
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wPC6012

NEC 12-BIT HIGH-SPEED

) MULTIPLYING
NEC Electronics Inc. D/A CONVERTER

Description Pin Configuration
The uPC6012 monolithic multiplying digital-to-analog
converter is designed to set new standards of speed and
accuracy for 12-bit converters. This device is the first wss1 7 wpw
12-bit DAC to use standard processing without the need ;nd 2 =
of thin film resistors and/or active trimming of individual s a 1l

. R . a4 o 1AV
devices. The uPC6012 features high voltage compliance, snOs & 1s[]come
and high impedance dual complementary outputs, which en6 8§ 150 Vaere)
enable differential operation to effectively double the m 7 L 140 Veeren
peak-to-peak output swing. The outputs can be used anlj8 1shvie
without op-amps in many applications. 1:::5 5 . g ';i:
Features

83-002412A

[ Differential nonlinearity to 0.025% FS max
O Fast setting time: 400 ns typical Pin Identification Table
O Full scale current 4 mA

O High outputimpedance and compliance: —5 to +10 V
O

O

Pin Name Function
Differential current output 1 MsB Data Bit 1
High speed multiplying capability 2 2nd Data Bit 2
O Direct interface to TTL, CMOS, ECL, HTL, NMOS :
; 3 3rd Data Bit 3
O Am6012 direct replacement -
4 4th Data Bit 4
Ordering Information 5 5th Data Bit 5
Operating 6 6th Data Bit 6
Part Temperature 7 Tth Data Bit 7
Number Package Range 3 Do BiLB
4PC6012C Plastic DIP 0°C to +70°C 8th A o
9 9th Data Bit 9
Absolute Maximum Ratings 10 1on Data Bf' 10
Ta =25°C n 11th Data Bit 11
Power Supply Voltage Range, ¥+ — V— 36V 12 LsB Data Bit 12
Logic Input Voltage Range, V* —510+18V 13 Vic Threshold Control
Output Voltage Range, Vg —8t0+12V 14 VREF+ Positive Reference Voltage
Reference Input Voltage Range, V- ggF V—to U+ 15 VRer— Negative Reference Voltage
Reference Input Differential 118y 16 Compensation Amp Compensation
Voltage Range, V+Rer — VREr - 17 V— Supply Negative Supply Voltage
Reference Input Current Range, IREF 0—1.25mA 18 Ig Current Qut +
Total Power Dissipation, Py 500 mW 19 To Current Out —
Operating Temperature Range 010 +70°C 20 V+ Supply Positive Supply Voltage
Storage Temperature Range —55 o +125°C

Comment: Stress above those listed under “Absolute Maximum Rat-
ings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.
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Block Diagram

v+ Vic MsB 2nd 3rd 4th 5th 6th 7th 8th oth 10th 11th LSB
[e] [e] [e] [e] (o] [e) 6] [e) q
20 13 1 2 3 4 5 6 7 8 9 10 11 12

18 «—

llol LT T e T T

VRer
(+)

O— -, Current Sources Ladder Network

16 é’n
et

COMP

83-0024118

Recommended Operating Conditions

Limits Test
Parameter  Symbol Min. Typ. Max. Unit Conditions
Power
Supply vVt 445 +15 v
Voltage v ST T A
Ambient o
Temperature ™ 0 +25 +70 ¢
Reference
Input IRe¢ 0.2 10 11 mA
Current
High Level _
Input Voltage Vi +2.0 +18 ) Vic=0V
Low Level _ _
Input Voltage ViL 5.0 +0.8 ] Vic=0V
Output

DNL <

Voltage Vo¢ 50 0 +10 )
Compliance +0.025% FSR
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Electrical Characteristics
Ta=0to 70°C, VX = +15V, Iggr — 1.0000 mA

Limits

Parameter Symbol Min. Typ. Max. Unit cnn:.iz‘nns
Resolution 12 12 12 Bit
Monotenicity 12 12 12 Bit
Differential Nonlinearity DNL 10.025 %FSR
Nonlinearity NL +0.05  %FSR
Full Scale Output Current Ifs 3935 3999  4.063 mA  Vper = 10.000 V, Tp = 25°C, Ry4 = Ry5 = 10.000 kQ
oy
Full Scale Symmetry Igs — IFs +2.0 A
Zero Scale Current Izs 0.10 LA
Settling Time ts 400 ns 2 LSB, Ty = 25°C, all bits ON or OFF
Propagation Delay tPLH. tPHL 50 ns  50%to 50%
Output Capacitance H)] 35 pF
Logic Input Current N 40 pA V<< +18Y
Reference Bias Current Ip+ —2.0 LA
Reference Input Slew Rate |Alger/AL 4.0 8.0 mA/us Cg =10, Ry4 =800 Q
Supply Voltage IsvaRH 0001 %F.;?,“/ V+—+13510 +165V, V—=—15V
RO eCtion RaliD e e e et ie e e
|SVRR—]| +0.001 %FSR/
% — —+135t0 —165V,V+=+15V
1t 8.5 mA V=45V

ey STy
Pawer Supply Current gy NS oLy

R AR Ll oYLy
Power Dissipation Gk m W\I+=+5V\I‘=—I5V ..........................

Pp2 397 mW  VE=4+15V,y—=—15V
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NEC

Typical Applications

There isa 1 to 4 scale factor between the reference cur-
rent (Iger) and the full scale output current (Igs).

If VRer = +10 V and Irg = 4 mA, the value of the Rk is:

Rtpge = 210V
4 mA

RTRer = R Rer

Positive Reference Voltage

The compensation capacitor is a function of the
impedance seen at the +Vggr input and is determined
by the following expression:

C = (5 pF) (R*REeF (k 0))-
For R14 < 800Q, no capacitor is necessary.

Negative Reference Voltage

v+
(e]
0.1
20
[ —
R*REF 14
MWA-
P -
> i ey
15 [ -
VReF
RRer <3 19} -
o
16 17

22 4F
T

b

=Cc 24

0.1
b 20
o
V-
83-002413A

v+

Q 0.1

]

20

R*REF 14

15 - -

RREF

I VRer

AAA
VW—/

16 17

83-002414B
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Typical Applications (Cont.)

Unipolar Negative Output

9th 10th 11th LSB
o (o) o
Vour Irer = 1.0000 mA
1.0000k
lour A Input Code _ _
MsB LSB Ig(mA) Ig(mA) Vg(V) Vg(V)
111111111111 3893 0000 —3999 0000
s l s l S l S I o 111111111110 3998 0001 —3998 —0.001
L4 L4 Ly L o ™™™ | Tioo0000000000 2000 1899 —2000 —1.99
Vi
o 000000000001 0001 3998 —0001 —3998
000000000000 0000 3999 0000 -3999
uPC6012C
83-0024158
Bipolar Output
9th 10th 11th LSB
o o o o
+2.0000V
\ IReF = 1.0000 mA
\ B3 Input Code _ -
Stook  MSB LSB Ig(mA) Ig(mA) Vg(V) Vg(V)

lour
—

ovey MTITTITITTTT 3899 0000 —1.989 +2.000
'out
 TTTTTI111110 3998 0001 —1998 +1.999
O Vour
l | l l — 100000000001 2001 1998 —0.001 -+0.002
o (<] <] (s} out
100000000000 2000 1999  0.000 +0.001
OUITTTT 11111 1899 2000 +0.001 0000
000000000001 0001 399 +1.999 —1998
000000000000 0000 3999 +2000 —1999

uPC6012C

83-0024168
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Typical Applications (Cont.)

Unipolar Positive Output (Straight Binary)

9th 10th 11th
o] o} Q

Ls8

\ 2.5000k
ouT —MA +-O Vour
OO | )
L L L fout
2.5000k
uPC6012C
83-0024178
Unipolar Negative Output (Complementary Binary)
10th 11th LsSB
[e] o (o]
lout
2.5000k
= AMA—e—O Vout
ouT
WAL LD =)
2.5000k
uPC6012C
83-0024188
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Typical Applications (Cont.)

Symmetrical Offset

10th 11th LsB
o o o]

2.5000k 2.5000k

lout

Vout
+

lout

1.2500k

uPC6012C

83-0024198
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Nfli“ ' 4PD6900
_ 8-BIT CMOS VIDEO
NEC Electronics Inc. D/A CONVERTER
PRELIMINARY INFORMATION
Description Pin Configuration
The pPD6900 is an 8-bit D/A converter for video
signals. Although itisa CMOS converter (V+=5V), its enop]1 F 2pv+
conversion rate is very high because a high-speed c’:ﬁE : - gz:‘
CMOS processing technique and matrix current cell icda 19 jm,:
method are used. ofs g 18foss
. . . . Av+[]6 3 17 [J o8B
With its low power consumption and conversion rate of ,R; d. & ,: 5 DB:
20Msps, this converter can be applied to various units av+[] 8 *  1shos,
such as digital video processing systems and high- Veer [ 9 14 7084
speed facsimiles. ’COHPE 1o 3 gGNDA
AV+ 1" 12 [ INC
Features 830019074
O Conversion rate: 20 Megasamples/sec Pi g -
; ) in Identification
O Linearity: £1/2 LSB typ
O Reference voltage: 2.0 V typ Pin Symhbol Function
O Single 5 V power supply 1 GNDp Digital GND
O Low power consumption: 150 mW typ. 2 NC No connection
O TTL compatible digital input 3 CLK Clock input
Absolute Maximum Ratings 4 lp Complementary current output
Ta =25°C 5 lg Current (analog) output
3 v vol 6 AV+ Analog power supply
OWer supp’y 0 t.age St 10N 7 IREF Full-scale current adjustment
Input/output terminal voltage —03toV+ +03V 8 [T Analog power supply
Operating temperature range —10to +75°C g Ve Reference voltage input
Storage temperature range —40t0 +125°C 10 Teomp Frequency compensation
Comment: Stress above those listed under “Absolute Maximum 1 AV+ Analog power supply
Ratings” may cause permanent damage to the device. This is a stress "
rating only and functional operation of the device at these or any 12 NC No connection
other conditions above those indicated in the operational sections of 13 GNDp Analog GND
this specification is not implied. Exposure to absolute maximum e
rating conditions for extended periods may affect device reliability. 14 08, Digital input (MSB)
5 DBy Digital input (2nd)
Block Diagram 16 DBy Digital input (3rd}
17 [TH Digital input (4th)
(E:Ba) o 18 DBs Digital input (5th)
DB7 O—»f | ez, 19 DBg Digital input (6th)
osso—sl o 2 N curentcon = 20 0By Digital input (7th)
o8 0] —/ Y ol 21 DBg Digital input (LSB)
4 ]
° 22 V+ Digital power supply
CLK
DB3 O—f -
oo vecoter N Lot j Ordering Information
DBy —1/ Operating
(MSB) Part Temperature
Veer O .{ Bias Number Package Range
comp I f «PD6I00C Plastic DIP —20°C to +75°C
83-001906A

6-35



vuPD6900

NEC

Pin Function

DB, to DBg

ND 4+~ ND  Ava tha O i
w1 10 Vg ai€ Ui o-oi

DBy corresponds to MSB, and
LSB.

CLK

CLK is the sampling clock input terminal. An 8-bit
digital signal is latched within the IC by the rising edge
of the sampling clock and is converted into an analog
signal.

lo

lp is the analog output terminal. This output is current
output. It outputs the current of 10 mA (typ) at the full
scale (Reference voltage = 2 V, Rggr = 800 Q).

Sl &l

is the complementary current output terminal.

IRer

Igrgg is the full-scale current adjustment terminal.
Normally, a resistance of 800 Q is set between this
terminal and GNDa. (When Vggp is 2.0V, the full-scale
current Igg is 10 mA typ.)

VREF

VRer is the reference voltage input terminal. Normally,
the input level is 2.0 V.

fcomp

fcomp is the terminal to which a frequency compensa-
tion capacitor should be connected. Normally, a capa-
citance of 1.0 uF is set between this terminal and
GNDa.

AV+

AV+ is the power supply terminal (+5 V) for an analog
system.

GNDp

GNDaj is the ground terminal for an analog system.

V+

V+ is the power supply terminal (+5 V) for a digital
system.

GNDp
GNDp is the ground terminal for a digital system.

6-36

NC

NC is a non-connection terminal, but normally it is
connected to GNDj.

Recommended Operating Conditions
Tp = —20 to +75°C

Limit
- - Test
Par Symbol  Min. Typ. Max. Unit Conditions

Power supply voltage  V+, AV+ 45 50 55 V
Reference voltage. VRer 18 20 22 Vv
Reference resistance  Rpgr 800 Q
Sampling clock fsamp De 20 MHz
Sampling clock low trwL 10 ns
level pulse width
Sampling clock high  tpwy 10 ns
level pulse width
Data set up time 1 20 ns
Data hold time ty 10 ns
Digital input high level Vi 27 v
Digital input low level V. 04
Compensation Ccomp 10 uF
capacitance

Electrical Characteristics

Ta=—20t0 +75°C, V+ =AV+ =5V £ 10%

Limit Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Power supply current I+ 30 50 mA
Resolution 8 bit
Non-linearity error NL +1/2 +1 LSB
Differential DNL +1/2 +1 LSB
non-linearity
Differential gain D6 3 4 % fsamp=
14.318 MHz

Differential op 1 3 ° fsamp=
phase 14.318 MHz
Output Vo 25 30 V V+=50V
compliance
Analog output delay tg 40 ns
time
Settling time tSET 40 ns
Full-scale current Ifs 9 10 11 mA
Zero-scale offset Izs 20 A
current
Digital input Cin 30 pF
capacitance
Digital input current N 10 A




NEC

uPD6900

Typical Applications

Full-Scale Current (Igs) Setting Method

im Irs
AAA
VWA
IREF
COMP Vggr Iner = 1/4 Ips RReF
IREF = VREF/RREF
Irs = 4 VRer/RRer
83-001911A
Test Circuit
+5V
+5V
o) Analog output
+
\J
% I GNDp v+
NC DBg
CLK DBy
/7|7 I AN io DBg
M lo DBs
Digital input
AV+ DBy
800 O
/J;—VW—- IREF DB3
AV+ DB2
+2V
o———————————— VRgr DBy
+14F
H fcomp GNDa
AV+ NC
L
4 _I_
’J7 GNDa GNDp 83-0019098

6-37




uPD6900

Typical Applications (Cont.)

Application Circuit

5 V Digital Supply

Note:

0.01 l a7 -1-
T 1

VREF LEVEL 10 kQ

[1] Unless otherwise specified, values are in ohms and microfarads.

GNDp

AV+

IRer
AV+
VREF
comp
AV+

uPD6900C

vi |2
DB 21 LsSB
o PR
171 LB
DBs J.i__ﬂ
DB, 17
DB3 W___ﬂ
DB _'H_.___ﬁ
o8, |4 MsB

anDa |2
N2

5V Analog Supply
o
Clock In
i I o +15V

0.01 3

5 2

8.8 uH 8.8 uH s

470 gt _MV\TNW‘ L .

JA5195! l
M H 200 :L280 pF 280 pF 200 S :: 200 .
= o T 130 pF 'l' 2 32
8
Video Output /]‘7

15V 800 9

5 kQ 77 110
GAIN »—-L 2k 5V Analog Supply T ;—1 }-1—1

J) 0.01
L +
15V o 47
Tl
GNDp GNDa

20V

(o)
Digital Signal Input

83-0019128B

Timing Waveforms

DB4-DBg

town

twe

An-1

X

+1/2LSB

tseT

+1/2LSB

83-003722A
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NEC Electronics Inc.

uPD7011
8-BIT NMOS
D/A CONVERTER

Description

The uPD7011 is a low cost 8-bit NMOS digital-to-
analog converter featuring single +5 V power supply
operation and on board voltage reference. The serial
interface option allows easy interface to the uCOM-43,
-87, and -75 series of single chip microcomputers and
the uPD7720 Signal Processing chip (SPI). In parallel
mode the uPD7011 is easily connected to the 8080 and
8085 type bus structures by the bus interface facilities.

Features

O Single +5 V power supply

Pin Configuration

vrOr Y spcs
WR/sck [ 2 17 [ DB,(MSB)/SO
MODE [ 3 16 [] DBg(2nd)/STB
isa £ 15 [1DBy(@ard)/CODE
o5 g 14 [] DB,(dth)/SHIFT
comp[]6 % 13 [ DBy(5th)
VRer (F) [ 7 12 [ DB,(6th)
Vrer (5) ] 8 11 [] DB, (7th)
GND [ 9 10 [ DBo(LSB)/SI

83-002472A

O Internal voltage reference
O Complementary current output Pin Identification
O Wide output compliance (2.4 V to 8 V) N Fumcti
O Serial interface with uCOM-43, -87, -75 and uPD7720 m _Tame anction
(SPI) T v+ +5 V power supply
O Bus interface with 8080 and 8085A-2 2 WR/SCK WR: write
O Pure binary and 2's complement code available in SCK: serial shift clock
serial mode L . 3 MODE High: serial input mode
O MSB 1st and LSB 1st serial input available Low: parallel bus input mode
O Applications: CPU peripherals, toys, displays, instru- R
mentation, speech synthesis .. 0. Complementary current outputs (open drain)
O Two performance ranges linearity error: uPD7011C, 5 g
1 LSB; uPD7011C-1,1/2 LSB 6  CcOMP Frequency compensation
Ordering Information T VRef(F) Voltage reference output
Operating 8  VRer(S) Reference sense
Part Temperature 9 GND Digital analog common GND
Number Package Range 10 DBg/SI Serial data ingut (serial)
uPD7011C Plastic DIP —20°C to +70°C LSB input (bus)
11 DBy Tth bt input (bus)
Absolute Maximum Ratings 12 DBy 6th bit input (bus)
Ta=25°C 13 DB3 5th bit input (bus)
Operating Temperature —20°C to +70°C 14 DB4/SHIFT Shift select; High: MSB 1st
Storage Temperature —65°C to +125°C Low: LSB 1st
4th bit input (bus)
All Input Voltages —03toVpp+03V 5 DB/CODE W 2 ——
5 : 25 complement code
Power Supply —03Vio+7.0V Lo?ﬂ: pure hirrlry code
Power Dissipation 300 mwW 3rd bit input (bus)
S0 Pin Pull-up Voltage Vpp + 0.3V 16 I]BS/S_T—B' Strobe input
19/1g Output Pull-up Voltage Flov 2nd hit input (bus)
Comment: Stress above those listed under “Absolute Maximum Rat- 17 DB7/80 Serial' output (open drain)
ings” may cause permanent damage to the device. This is a stress MSB input (bus)
rating only and functional operation of the device at these or any other 18 €8 Chip select

conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.
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Block Diagram

V+  mobe __ DB;/ DB/ DBs/ DB/ DBo/
+5V  CNTL CS  WR/SCK SO STB  CODE SHIFT  DBy/ DB/ DBy/ si
A ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~
J J J C J J (e}
SO
E]
\
so | — MSB/
| Shift Register LsB
I L 1st
Shift Binary/
Clock 1 a2sc
One Latch
'[snol | "IEmble Data Latch I
1.5k
| lzso.‘A
%
oy Mirror
b _
AM MSB Ls8 —O o
" IFs =
VRer t >_|E_ 8-Bit Current Output DAC 1.0mA
lZSOP.A O lo
77
GND VRer (S) VRer (F) comp
C C i
A /.7[0.1
777
83-002473C
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vPD7011

DC Characteristics
TA =25°C #2°C; lrg = 1 mA;
Ccomp =0.1 uF; V+ =5V £ 5%

Recommended Operating Conditions

Limits

Limits

Parameter Symbol

Typ.

Max.

Unit

Supply
Voltage v

475

5.0

5.25

Reference I
Current REF

225

250

215

MR

Full-Scale
Current Is

0.9

1.0

11

mA

Reference

Force v
Terminal REF
Voltage

2.65

2.1

2.7%

Low-Level v
Logic Input IL

High-Level
Logic Input Vi

2.0

v+

Analog Output
Pull-up Vp
Voltage

24

3.0

S0 Pin 17
Output Pull-up Vgp
Voltage

v+

Frequency

Compensation

Capacitor Ccomp
(See Note)

0.01

0.1

1.0

uF

Test

Parameter  Symbol Min. Typ. Max. Unit Conditions
Resolution 8 8 8 Bs L opt
Nonlinearity, —20°C to
201101 NL 025 05 LSB 4 7po¢
Nonlinearity, —20°C to
T NL 0.5 1 LB _7goC
Differential —20°C to
Nonlinearity ENL 01 0l LSB  i70°c
Zero-Scale —20°Cto
Error 05 Lse +70°C
Zero-Scale C1E
Symmetry 1.5-10 05 LSB  Note 1
o Errr. 3 %FSR Note2
ol brrr. 5  %FSR  Note2
Full-Scale 1 _ _
Symmetry 1.5—-10 —05 LSB Note3d
Reference
Voltage VREF 141 20 259 v
Power
Supply lon 8 13 mA
Current
Logic Input pA 0=V =Vt
Leakage liLk 0.1 10
Low-Level .

S0 (Pin 17)
Output VoL 0.5 )
Voltage ISINK < 2 mA
Output 1gH 0.1 10 uR - SO (pin 17)
Leakage Vg = V+
Full-Scale 70 PPM/°C Alpg/AT
Drift Fs
Supply
Voltage
7011C-1 SVRR 0.8 %FSR/V Alpg/AT
Rejection
Ratio
Supply
Voltage
7011¢C SVRR 1.2 %FSR/V Alpg/AV+
Rejection
Ratio
Analo
[!utpu!!l 2.4 8.0 v |AILUSIBFS] =
Compliance

Notes: 1. Zero-scale symmetry is defined as follows:

255(10(ZS) — IB(ZS)/IO(FS).
2. Gain error is defined as follows:
100(Ip(FS) X 256/255 — 4IREF)/4IREF-
3. Full-scale symmetry is defined as follows:
255(10(ZS) — 10(29))/10(FS).

Note: Using afrequency compensation capacitor larger than 1 uF will
promote low noise operation of the uPD7001C. However, the
turn-on time at initial power on will increase.
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AC Recommended Conditions AC Characteristics
Ta =25°C £ 2°C; Tao=25°C £2°C;V+=+5V
V+ =5V +0.25V; Note 1 Limits
Limits _ Test
- - Test Parameter  Symhel Min, Tyn Max,  Unit Conditions
Parameter  Symbol Min. Typ. Max. Unit Conditions
- Anal
Serial Mode uput ISETI 13 s Parallel Mode,
Serial Clock T Setting Time Note 1
! t 30 ns SCKt— 8! = SOMMBEE
Setup Time SKCS — 1 3 us Serial Mode,
CS Setup — — Note 2
t -
Time SCsK 300 o CS1—SeKt Serial Data | 450 ns  SCKI—SO,
Data Setu — Delay Time OKO Note 2
T gk 120 ns  8I—SCKt Deay
h cSt— S0
— Time Tp tFcso 250 ns N ;
gm Hold thki 50 ns  SCKt—8I Floating Sg High Impedance
High-Level Notes: 1. R <2 kQ; C|_<20 pF.
Serial Clock  twyk 300 ns 2. RL=2k0; CL <20 pF.
Pulse Width
Low-Level Typical Applications
Serial Clock twek 300 ns
Pulse Width Connection Diagram
Strobe Hold oY o
Time ’ t4KsT 100 ns  SCK1—STB1 v
High-Level 0.1 i
Strobe Pulse  twyst 200 ns (o L
Width J2k 3;2k
Low-Level
Strobe Pulse  tyLsT 200 ns VE 1o\ ovo
Width
Chip Select 0 K1 — 81 VREF(S) Ver(F) enD__comp 1o —o
Hold Time HKCS s
Serial Clock o onT
Hold Time tHesk 100 ns  CS!—8CK!
Strobe Setu T = <
e " tgsTes 300 ns  STB1—CS!
Parallel Mode
Address e wn
Setup Time faw 0 ns CS!—WR! /7
Low-Level
WR Pulse 'WW 200 n Notes: 1. Use resistors of 1% accuracy.
Width 2. Capacitive load at VRgp(F) pin should be less than 15 pF.
— p— 3. Adjustment Procedure
::f;e;:“, twa O s WR1—CSt a. Set VRgp(F) = 2.7 V by VRy.
b. After latching full-scale digital input, set Vg = 2.0V
Data Sety, — by VRo.
T pw 180 ns  DB—WR! ¥ YR2
83-002474A
Data Hold 1 —
Time WD 0 ns WR!—DB

Note: t;, tf < 50 ns.
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Timing Waveforms

Parallel Mode Serial Mode
cs 4
cs
taw tww twa
WR \ Y
st
4 ¢
ow wo . -
DB, = - — —_—- HKCS ]
DB, = == == == —— ——— -
SCK
- tSET—>
lo
SO
«tssTCS*
83-002475A tHKST—{*+—| twHST
STE v N\
twisT- —1SET—e
lo
tgeT—
1LSB
tr, tf -2 50ns
83-002476A
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NfE" ’ 4PD6950
. 8-BIT CMOS VIDEO
NEC Electronics Inc. A/D CONVERTER
PRELIMINARY INFORMATION
Description Pin Configuration
The uPD6950 is an 8-bit A/D converter for video
signals. Although itisa CMOS converter (V+=5V), its o8, g1 2411 DBs
. . . . DB3 [} 2 23 [ DB
conversion rate is very high because a high-speed o .
. . 2 2 0 b8,
CMOS processing technique and full-parallel (flash) DB, (MsB] [ 4 21|17 DBg (LSB]
conversion method are used. over[]s , 20[GNDp
. ) . vie 3 19[QGNDa
With its low power consumption and conversion rate of avrd?s € 1spee
20 Msps, this converter can be applied to various units rrds % w7pinc
such as digital video processing systems and high- GNDo o 16 P Vin
speed fascimiles. CLk Q1o 15 FINC
v+ 14 [JGNDA
AvV+[]12 13 |1 GNDA
Features 83-001915A
O Resolution: 8 bits
O Conversion rate: 20 Msps (V+ =5V) Pin Identification
0O Linearity: £1/2 LSB typ -
O Reference voltage: 3.5 V typ Pin Symbol Function
O Power supply: 5 V single 1 DBy Digital output 4th
O Low power consumption (350 mW typ) 2 DB3 Digital output 3rd
O Available in 24 lead DIP 3 DBy Digital output 2nd
. " 4 DB Digital output MSB
Absolute Maximum Ratings ! y d
— oRo 5 OVER Overrange
Ta=25°C
6 AV+ Analog power supply
Power Supply anl?ge —0.3 to +7.0vV 7 "+ Power supply
Input/Output Terminal Voltage —0.3 to Vpp+0.3V 3 RT Reference voltage [high
Analog GND Voltage —0.3 to Vjy +0.3V voltage side)
Reference GND Voltage —0.3 to +0.3V 9 GNDp Digital GND
Operating Temperature Range —20 10 +75°C 10 CLK Clock input
Storage Temperature Range —40t0 +125°C 1 V+ Power supply
Comment: Stress above those listed under “Absolute Maximum 12 v+ Rnalog power supply
Ratings” may cause permanent damage to the device. This is a stress 13 GNDp Analog GND
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of 1 ENDA Analog GNI?
this specification is not implied. Exposure to absolute maximum 15 NG No connection
rating conditions for extended periods may affect device reliability. 16 VIN Analog input
. . 17 NC No connection
Ordering Information 18 RB Reference voltage (low
Operating voltage side)
Part Temperature
Number Package Range 9 GNDp Analog GND
PDGY50C Plastic DIP —20°C 1o +75°C 2 ENDp Digital GND
21 DBg Digital output LSB
22 DBy Digital output 7th
23 DBg Digital output 6th
24 DBs Digital output 5th
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Block Diagram

Timing Timing
CLK Gen. Gen.
vy ——————
RT
<& ,__{\{
S
L~
b3
bS
>
P
3
3
}
‘}
bS
9 255108
Encoder
>
<
S
<
>
b3
<
S
b3
RB Differential
* Comparators

|-—— OVER

Latch

Reference Resistor
Chain

83-001914B

Electrical Characteristics

Recommended Operating Conditions

Ta =25°C,V+ = AV+ = 5V, sampling rate = 20 MHz Ta=25°C
Limit Test Limit Test
Item Symbol Min. Typ. Max. Unit Conditions Item Symbol Min. Typ. Max. Unit Conditions
Current Consumption Ipp 50 mA Power Supply Voltage ~ V-+, AV+ 45 50 55 v
Resolution RES 8 bit Reference Voltage VRer 25 35 35 ¥
Non-Linearity NL 15 LSB Vper =35V Sampling Clock fsamp 20 MHz
Differential Gain DG 5 % fisamp=14.318 MHz CLK Input High Level  Vyy 21 v
Differential Phase  DP 5 © f(gap=14318MHz _CLKInputlow Level Wy 04 v
Reference Resistance  Rygg 15 kQ Output Code Binary
Data Output lon 10 mA Vgy =25V
High-Level Current
Data Output loL 18 mA Vg =04V

Low-Level Current
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Pin Functions

DB1 to DBg

DB to DBgare the 8-bit digital signal output terminals.
The analog signal input to terminal 16 (analog input
terminal) is converted and sent from these terminals as
an 8-bit digital signal. DBy corresponds to MSB, and
DBg corresponds to LSB.

OVER

OVER is the overflow output terminal. When the analog
input level (terminal 16) exceed the value of Voygg, a
high level is sent from this terminal.

(Vover = (255 + 1/2) LSB, 1LSB = (Vg1-VRs)/256

CLK

CLK is the A/D conversion clock input terminal. The
analog data is latched on the rising edge of this clock.
The internal encoder and latch circuit operations are
synchronized with the timing pulses generated by this
clock.

VIN

VIN is the analog input terminal. The analog signal to
this terminal is converted on therising edge of the CLK
input clock and is sent from terminals DB to DBgas an
8-bit digital signal.

RT

RT is the reference voltage input terminal on the high
voltage side. It is the Vrgr input terminal.

RB

RB is the reference voltage input terminal on the low
voltage side. Normally, OV is applied to this terminal.

AV+

AV+is the power supply terminal for an analog system.

V+
V+ is the power supply terminal for a digital system.

GNDAa
GNDa, is the ground terminal for an analog system.

GNDp
GNDp is the ground terminal for a digital system.

NC

NC is a non-connection terminal, but normally, it is
connected to GNDAa.

Typical Applications

Test Circuit

8-bit Digital Output

il
Wlsv
m
| 1'lsv
—i|ih=
35V o Analog Sig.

I INPUT
N

= 1
1T

v Il
1T

Digital
GND

/J7 Analog
GND

83-001917A
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Typical Applications (Cont.)

>
g 1kQ

Application Circuit
+5 V Digital Power Supply +5 V Digital Power Supply
o
Digital Dat mom
igil ata -
Out T
o
DB4-DBg
O
ver 1 DBy DBs
2 DB3 DBg
MSB : 082 087 LSB
DB DBg
S OVER Q DGND
: DVpp 3 AGND ::
r{Avon & RBFA 2sc2002
8 RT NC 7
9 6
$—t—— DGND VIN
Clock Input 10 oK e 15 1220
l _j_ u D Voo AGND:—‘q oF $22
21 avop  acno Y
q 47 |0.01
b A
3330
VREF [3.5V] i
>
i; 33k

0.01=

uPC1093|B

3
47 /J7 382k
DGND AGND
p
Note:

[1] Unless otherwise specified, values are in ohms and microfarads.

Sync Tip Clamp

20kQ

Clamp Level

100

5kQ
Gain

0.01

Video In

83-0019198
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Timing Waveform

VIN

|
}4—»] 17ns typ
|<—————>‘ 30ns typ

DBO |

to
DB8
OVER |

83-001918A

Output Data Format

Digital output

Analog input OVER DB1 DB2

DB3

4

DBS

DB7

Vpgto 1/2LSB 0

1/21L8B 1o 1+1/2 LSB

254+ 1/2 LSB to 255 + 1/2 LSB

255 + 1/2 LSB 1o gy

—_ - oo
| - - | o e
Y R N =)

Vg to V+

— - - o e

—_— -l

0
0
1
1
1

Y RN N 1)

U R =)

R (RPN I (S Y

. Vet —Vrs

LSB 755
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nuPD7001

NIE‘(: 8-BIT CMOS
) SERIAL OUTPUT
NEC Electronics Inc. A/D CONVERTER
Description Pin Configuration
The uPD7001 is a high performance, low power, 8-bit
CMOS analog-to-digital converter. Using the Succes-
sive Approximation Register (SAR) technique, the 7001 e < whv+
offers the designer the convenience of serial data output L2 15 1 Veer
and microprocessor interface, with the versatility of four sif]s ¢ 1a[dGND
addressable multiplexed analog inputs and low power sk 4 g 137 As
CMOS operation. sogs g ©”Q4
csOse 1A
cod7 10 [ Ao
Features cuills 9 [T anD
O 4 channel multiplexed analog input
O Auto zero and full scale correction without external 530024208
components
O Serial data output Pin Identification
O High input Impeda.nce 1000 MQ Pin Name Symbol  Function
O Operates from a single +5 V supply
O Low power operation (CMOS) 1 End of Conversion EOC High impedance when
[0 140 us conversion speed ncfmil_“w‘ Open drain
O Linearity: 0.8% FSR
) 2 Data Latch DL MPX addresses are latched at
Ordering Information the falling edge of DL input.
- 3 Serial Input Sl Pin fo accept MPX address
Operating data. Data read at the rising
Part Temperature edge of seX input.
Number Packago nango 1 Sorial Clock m m wols the shift
4PDT001C Plastic DIP 0°C 10 +70°C e operation of 1/0 intetace
8-bit shift register. Input.
Absolute Maximum Ratings 5 Serial Output S0 Conversion data in shift
Ta — 050 register are output at the
AZ25°C falling edge of SCK. High
Operating Temperature 0°Cto +70°C :Jmpedannp when CS = High.
Storage Temperature —65°C to 125°C - — _l'ﬂ' m_"; n:"';" -
Analog Input Voltage —03VioV++03V 6 Chip Select e ::nl: High: A/D conversion
Reference Input Voltage —03VtoV++03V CS = Low: Interface mode.
Digital Input Voltage 03Vt +12V - - :‘I"":' e
Maximum Pull-up Voltage +12v . B:oc: zL‘ll P_" 'M clock osc!"ﬂ.on.
Supply Voltages 0avVh v Cloc in for clock oscillation.
P — 9 Digital Ground Vss Ground terminal. Tie to GND
ower Dissipation 200 mW with analog GND externally.
Comment: Stress above those listed under “Absolute Maximum Rat- 10-13  Analog Inputs AgtoAz Analog input terminals.
ings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other 14 Analog GND GND Ground terminal for analog
conditions above those indicated in the operational sections of this inputs and references.
specification is not implied. Exposure to absolute maximum rating 15 Reference Input VREF Pin to set full scale voltage.
conditions for extended periods may affect device reliability. VREF~ 25V
16 Power Supply v+ +5V
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Block Diagram

| -1
+5V DL sl SCK S4k SO 4k EOC
o) 3 ° 3 [s)
1 0.1
% % _ Q
9-Bit Shift ||
Register
o L
| TS END
Glh D .
Analog Analog OCs
System cAz i
A3
o ! . cLo
"] Successive Approximation
| Register Controller
<
32k
cL
o 8-Bit D/A
= 47 pF
Analog
Ground GND
Ve
83-002430C
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DC Characteristics
Ta = 125°C £ 2°C; fox = 400 kHz; V+ =5V, £0.25 V, Vgegr = 2.500 V, Note 1
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Resolution 8 Bit
Nonlinearity NL 0.8 %FSR
Full-Scale Error 1 2 LSB
;::lll;?all:u?g:lmclam 3 pom/°C
Zero Error 2 LSB
%:::nsrrar::ru Coefficient L ppm/°C
Total Unadjusted Error 1 TUE1 2 LSB Note 4
Total Unadjusted Error 2 TUE2 2 LSB Note 5
Analog Input Voltage Vi 0 VREF v Note 1
Analog Input Resistance Ry 1000 MQ Vi=0toV
Conversion Time Icony 140 ps Note 2
Clock Frequency Range fok 0.01 0.4 0.5 MHz
Clock Frequency Distribution Afgyy +5 +20 % R = 27 KQ, C = 47 pF, fck = 400 kHz
Serial Clock Frequency 1SCK 0.5 MHz Note 3
High Level Voltage Viy 3.6 v
Low Level Voltage Vi 1.4 v
Digital Input Leakage Current hik 1.0 10 A Vy=Vggto+10V
Low Level Output Voltage VoL 0.4 v loo =1.7mA
Output Leakage Current lowk 1.0 10 LA Vo=+10V
Power Dissipation Pp 5 15 mW

Notes: 1. All digital outputs are put at a high level when V,>Vpgge.
2. A/D conversion is started with CS going high; at the final step of the first A/D conversion, EOC is low. The conversion time is:
'CONV = 56/'CK
3. For 'SCK<500 kHz, the load capacitor (stray capacitance included) and the pull-up resistor, which are connected to serial output,
are required to be not more than 30 pF and 4 k() respectively.
4. V+=50V,VRgr=25+025V.
5. V+ =45 to55V.
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AC Characteristics
Ta = +25°C £ 2°C; fg) = 400 kHz; V+ =5V,
Note 1

Limits Test
Parameter  Symbol Min. Typ. Max. Unit Conditions
EOC Hold —
Time Hees O us  EOCto CS
TS Setup 1gcsK 12,5 us  CStoSCK
Time Note 1
Address Data
Setup Time 'K 150 s
Address Data
Hold Time WK 100 "
High Level
Serial Clock twhuk 400 ns
Pulse Width
Low Level
Serial Clock twek 400 ns
Pulse Width
Data Latch %
Hold Time tHkpL 200 ns  SCKto DL
Data Latch
Pulse wign  '0K0 200 s
SCK to SO
Serial Data ’
" ko 500 ns RL=3K
Delay Time (Note 2),
CL = 30 pF
Delay Time ==
i C$ to High
lsnnFIoalmg trcso 250 ns impedance SO
TS Hold
Time thkes 200 ns

Notes: 1. When CS is high, the uPD7001 performs A/D conversion
and does not accept any external digital signal. It remains
atthe previous state continuously. When CS is low, the data
is exchanged with the external digital circuits. However, 5
internal clock pulses are needed before digital data is out-
put. The rating corresponds to the 5 clock signal pulses:

tscsk (min) = 5/f¢

. The serial data delay time depends on load capacitance and
pull-up resistance: tpkg = 2.3 X R X C_ + 100 ns.

N

6-54

Addressing the Inputs

One of the four analog inputs is selected by toggling the
chip selectline at pin 6 “low” and presenting a 2-bit serial
code lfrnm the host controller) to the Serial Input (S at

coce 1081 GO 1e St pul =l 2

pin 3.

The “channel select” data is sent to the upper 2 bits of
the 9-bit shift register on the rising edge of the Serial
Clock (SCK) at pin 4 and loaded into the Data Latch on
the falling edge of the Data Latch signal at pin 2.

Referring to figure 1 the analog input addressing se-
quence is:

O Chip Select (C—S pin 6) toggled “low” or 0

O 2-bit “channel select” data presented to Sl and pin 3

[ Data shifted in on SCK rising edge

O Data Latch signal present at pin 2 (pulse is 200 ns
min.)

O Mux address data latched on falling edge of DL signal.

Multiplexer Channel Selection

Input Do D1

A0 Low Low
Al High Low
A2 Low High
A3 High High

Figure 1. Analog Channel Selection

= —
—=|  |e—tscsk tHkes |«—
—  |e—tsix | et
S ——
—=| |+—thKpL
oL

—>| |*—twhoL

Note: Addressing the uPD7001 inputs can be implemented simul-
taneously with Serial Data Output.

Rise and Fall times of all signals should not exceed 50 ns.
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The Conversion Process

When Chip Select (CS) at pin 6 is “high,” all external
inputs (except the selected analog input) and outputs are
disabled and the internal Sequence Controller controls
the conversion process on the selected analog input via
the A/D converter section.

The A/D converter section is comprised of the compar-
ator and buffer amplifier, the successive approximation
register and an 8-bit digital to analog (D/A) converter.
Because the SAR technique requires the input voltage
be stable during the conversion process, it is recom-
mended that a low pass filter and a sample and hold cir-
cuit precede the analog input. Failure to present stable
input voltage will result in conversion errors.

A single conversion requires 56 internal clock periods,
which are clock periods generated by the Sequence
Controller Clock (CLO) and CL1 at pins 7 and 8 respec-
tively. The internal clock speed is set by Rcl and Ccl and
the values shownin figure 2 are recommended for proper
timing.

The final step in the conversion process is the transfer
of converted data to the shift register and signaling (to
the external controlling device) that the converted data
is available for reading, via the End of Conversion (EOC)
pulse at pin 1.

If the data is not to be read then the Chip Select (CS) line
is kept in the “high” state and the Sequence Controller
begins the next conversion of the last selected analog
channel. Note again that “channel select” data and “con-
verted” data output can only be initiated while the Chip
Select line is “low.” The sequence of data conversion
and output is shown in figure 2.

Sequence:
O Analog channel selection (1 of 4):
CS = “low”
O Analog-to-digital conversion (internal):
CS = “high”
O Internal load of “converted data” to shift register (56
internal clock cycles):

CS = “high”
O EOC signals data ready to external controller:
CS = “high”

O Output of serial data to controlling device and/or
refresh of analog input select data:
CS = “low”

Stability of the analog input voltage level is critical to the
conversion accuracy of the uPD7001, as with any SAR
type converter, during the conversion cycle. When CS
is “high,” the converter responds to whatever voltage
level is present at the selected input. For DC level sam-
pling from remote sensors a low pass filter (similar to that
shown in figure 3) and a sample and hold circuit (such
as the uPC398) is recommended.

Figure 2. Digital Data Output

EOC l I

——‘ ’-— tHECS

=

lscs;(——{ 1‘* _.|

—

)-—— twik

WHK—e| e

——| [<—|nxo 'cho—>| |‘——

AW ) e LD

Notes: Serial Data Output and Analog Channel Select Data input
can be performed simultaneously.

Two bits of the 9-bit shift register are used to shift data into
the multiplexer data latch between conversion/output
cycles. Conflict between Address Data and Output Data is
avoided by timing shown in Figures 1 and 2.

83-002432A

Figure 3. Low Pass Filter Circuit

10k} 5k()
Analog Input Ao~Ay

I 0.14F

Note: The data in the internal Data Latch and the internal Sequence
Controller at “power on” is random. It is recommended that
at “power on” the sequence controller be reset and the multi-
plex address setting be set prior to the first conversion read.

uPD7001C

When long leads are used to connect external components
to the uPD7001, noise and interference may alter the expected
result. It is strongly recommended that trace and lead length
be kept to a minimum for optimum performance.

83-002433A
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Operating Characteristics

Ideal Input/Output Transfer Characteristics

83-002435A

83-002437A

83-002439A
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Operating Characteristics (Cont.)

Output Saturation Voltage (V)

o
1Y

(T.UE.) (LSB)

1.0

e
®

e
3

o
S

Total Unadjusted Error vs. VREF

> |
o o
< w
" I
a =]
£ = .
1 2 3 4
Reference Input Voltage (V)
Output Sink Current vs. Saturation Voitage Characteristics
Vop = 5V
/1°°°
4>/
/,1‘>°°
/ <
cC o
A/ >
0 1 2 3 a 5

Sink Current (mA)

83-002441A

83-002443A

Clock Oscillation Frequency (kHz)

8 8
S o

w
S
S

Supply Current (mA)

Clock Oscillation Frequency vs. Current Characteristics

83-002442A

°
o\

— /
Ree = 27k
Cee = 47pF
4 5 6 7 8

Supply Voltage Vpp (V)

Supply Voltage vs. Current Characteristics

83-002444A

21—
Ta = 0°C

/ Ta = 25°C

’ e 1
L
/
[}
0 4 5 6 7 8

Supply Voltage (V)
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uPD7002

wc ’ 10-BIT CMOS
. INTEGRATING
NEC Electronics Inc. A/D CONVERTER
Description Pin Configuration
The uPD7002 is a high performance, low power, 10-bit
CMOS analog-to-digital converter. Using the integrating
technique the 7002 offers the designer full microproc-
essor interface, four multiplexed analog inputs, and low
power CMOS construction. w1~ =apesc
xi1d2 271 A
GND []3 26 ] Ao
Features ¢4 257 E
O 8- or 10-bit resolution (selectable) ‘:’E s 2 gg‘
O 4 channel multiplexed analog input G;E : H :: =
O Auto zero and full scale correction without external Veer (] 8 g 2110y
components GND [ 9 3 2000,
O High input impedance — 1000 MQ CcHz [ 10 19D,
O Internal status register can be accessed by host CHz L 11 18104
controller o 12 7H0s
. CHo[] 13 16 [1Dg
O Operates from single +5 V supply ve O 1e 15 p;
O Interfaces to most 8-bit microprocessors
O Low power operation (CMOS)
O 5 ms conversion speed (10 bits with fcx = 2 MHz)
O Available in two performance ranges: 00245
Conversion accuracy (maximum with
Ta=0to +50°C): . e as
UPDT002C-1 «oeoeoeeieeeee 01%Fsr  Pin Identification
MPD7002C ...t 0.2% FSR Pin  Name Function
) : 1,2 Xg X External clock input
Ordering Information PR TIL ground
Operati - -
Part 'l'enl::: ;:lugr e 4,6 Cl Integrating capacitor
Number Package Range 57 GD Guard
uPD7002C Plastic DIP —20°C to +70°C 8  VRer Reference voltage input
9 GND Analog ground
Absolute Maximum Ratings 10 CH3 Analog channel 3
Ta=+25°C 11 CHy Analog channel 2
Operating Temperature —20°C to +70°C 12 cHy Analog chamnel 1
Storage Temperature —65°C to +150°C 13 CHy Analog channel 0
Power Supply Voltage —03Vto+7.0V THEE Voltage (+5 V)
Al Input Voltages —03VtoV+03V 15-22 D3-Dg Data bus
Power Dissipation 300 mW 23 S Chip select
Analog GND Voltage +03V 24,25 WR, D Control bus
Comment: Stress above those listed under “Absolute Maximum Rat- 26,27 Ag Ay Address bus
ings” may cause permanent damage to the device. This is a stress 28 EoC End of conversion interrupt

rating only and functional operation of the device atthese or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.
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Block Diagram

Data Bus

D; - D,

HARREES

3 State Control ——-———:> "
1/0 Port MPX. 10/8 Word Latch Address Multiplexer

Analog Input

CH, CH, CH, CH,

T777

[
Status
VREF
“High Byte
B ] I
€ Low Byte
S I .L
A/D —
| 1L 4L g [T T
B 03’
o L—TF -
WR O— (12 Bit)
A/D
RDO gequence > 10/8
Digital
Ay O— Block
wo— (
Lo
X, X, EOC
83-002446C
Digital 170 Pin Function
Pin Symbol Name 1/0 Function
1.2 X0, X1 Xtal — Xtal 0SC. X can be used as the input of external clock.
15-22 D7-Dg Data Bus Three-state A/D conversion data (High and Low Byte) and internal status output to 8-bit Data Bus. MPY
(1 TIL) 1/0)  Address, 8/10 select and flag data input from bus. High impedance when 4PD7002 is not
enabled (CS = High).
23 ts Chip Select Input Low level of CS makes other input pins (WR, RD, Ag, Aq) enable and data transmission and
receiving are possible through data bus pins.
24 WR Write " Input When WR = Low, uPD7002 receives new data from data bus.
25 fib Read Input When RD = Low, 4PD7002 transmits conversion data and internal status to data bus.
26, 27 Ag. Ay Address Input Ag, Ay designate the data in data bus (High, Low, Status Byte).
28 EOC End of Conversion Output EOC indicates the _end of conversion to external chips. Read mode operation (high byte
(1 17L) output) resetable EOC.
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DC Characteristics
Ta=0°C to +50°C; V+=+5V £ 0.25V
Vger = +2.50 V, fgx = 1 MHz, C;y7 = 0.033 uF, 10-Bit Mode
Limits Test

Parameter Symbol Min. Typ. Max. Unit Conditions .

Resolution, 7002C-1 10 1" 12 Bits

Resolution, 7002C ] 11 12 Bits

Nonlinearity, 7002C-1 0.05 0.1 %FSR

Nonlinearity, 7002C 0.1 0.2 %FSR

Full Scale Error, 7002C-1 0.05 0.1 %FSR

Full Scale Error, 7002C 0.1 0.2 %FSR

Zero Scale Error, 7002C-1 0.05 0.1 %FSR

Zero Scale Error, 7002C 0.1 0.2 %FSR

Full Scale Temperature Coefficient 10 ppm/°

Zero Scale Temperature Coefficient 10 ppm/°C

Analog Input Resistance Rin 1000 MO Vin=010V+

Total Unadjusted Error 1, 7002C-1 TUE1 0.05 0.1 %FSR

Total Unadjusted Error 1, 7002C TUE1 0.1 02 %FSR

Total Unadjusted Error 2, 7002C-1 TUE2 0.05 0.1 %FSR

Total Unadjusted Error 2, 7002C TUE2 0.1 02 %FSR

Clock Input Current leik 5 50 uA X) pin can be used as an external CMOS level clock input.

When external clock is applied. Xg pin should be left open.

High Level Output Voltage Vou V+—-15 ) lg=—1.6mA, Ty =—2010+70°C

Low Level Output Voltage VoL 0.45 v lg=16mA, Ty =—2010 +70°C

Digital Input Leakage Current ik 1 10 LR 0<Vy=V+

Output Leakage Current loLk 1 10 R 0=Vy=V+

Power Dissipation Py 15 25 mwW
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AC Characteristics

Ta=+25°C; V+ =+5V +0.25 V, Vrer = +2.5 V, foi = 1 MHz, Cyny = 0.033 uF

Limits
Parameter Symbel Min, Tye. Max. Unit
Conversion Speed (10 bit) tcoNy 8.5 0 5 ms
Conversion Speed (8 bit) tCoNY 2.4 5 ms
Address Setup Time CS,
Ag. A1 to WR taw 50 s
Address Setup Time CS,
Ag. ATl to RD AR 50 s
Address Hold Time WR to CS,
Ao, My twa 50 ns
Address Hold Time RD to CS,
Ag. Ay tRA 50 ns
Low Level WR Pulse Width ww 400 ns
Low Level RD Pulse Width 1RR 400 ns
Data Setup Time Input Data to WR tow 300 ns
Data Hold Time WR to Input Data twp 50 ns
Output Delay Time RD to Output
Data tRD 300 ns Note 1
Delay Time to High Z Output RD to 0 150 s

Floating Output

Note: 1 TTL load + 100 pF.

Recommended Operating Conditions
Ta=+25°C

__I.im_its_ Test

Parameter  Symbel Min. Typ. Max. Unit Conditions
3,’,',",’;;‘; v+ 475500 525 U

3:,'{’;;;'“ VRgr 225 250 275 U

Q:ﬁlf,fa'"""' N 0 VeV Note 1
E:‘:::enuy gk 05 1 3 MHz Note2
Gl o 0.020 0.033 uF

::::n Lave Vw22 Vo Noted
:‘nopwulLMI iL 0.8 V  Note3
:I‘ggkLr:;dl VXHL _v|+_ 4 Vo Nored
kfo'ékli’ﬁ,'i'm xiL 14V Noted

Notes: 1. Negative voltage input (< —0.2 V) decreases the input
impedance. Furthermore, conversion error for the input
through another MPX channel also increases.
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Notes [Cont.]:
2. Integrating capacitor: CjyT depends on clock frequency
and can be obtained as follows CyT(uF) = 0.033/fg)
(MHz). Note that conversion time is inversely proportional
to the clock frequency.
3. Tp=—20°Cto+70°C,V+=+5V +£0.25V.

Timing Waveforms

Write Mode

Read Mode
cs
o —X
__ tRR RA
T S S
W trRD top —»

Input Conditions t,, t; = 50 ns

24V
0.4V

83-002447A
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Timing Waveforms (Cont.)

A/D Conversion Start — End Write Mode — EOC Output
CS, Ag, A \ /
WR
Status EOC A/ \
Status BUSY i < f
Status MPX | X
\ Conversion
Conversion Data
Data Latch \ Previous Conversion Data x
EOC _‘7 sToP \
Internal N
Sequence
T A/D Conversion sToP
START End of .
Conversion
83-0026018
Read Mode (Status, Low Byte)
CS, Ag, Aq X X DL —} (
RD
Do ~ D7 [ \ : ; x F——
Status Latch \ \I / \ ]J
P . U
\ \
Data Latch W \[ X—
EOC
After A/D Conversion END A/D Conversion END and Low Byte Read Mode
83-0026028
Read Mode (High Byte)
G8, Ao, A1 X X X X
RD
L\Y ] A X
\\ ¢ \/
EOC b 4 \
e —
After A/D Conversion END A/D Conversion END and High Byte Read Mode
Read operation of High Byte resets the EOC (STATUS and EOC pin)
83-002451C
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There is some uncertainty whether EOC is set or not,
when data read operation is made simultaneously with
the end of A/D conversion. Furthermore, the reading
error occurs at this time, so in this case a dual read

mavadiam in oA

operation is recommended.
Operating Characteristics

Full Scale vs Vgge
J)

«
M. —
1
... 1of e
1
M., 1o —
5 1
2 n... 1oof —
8 ]
g .
2 00... ot00f ,_J?
a i
00... 0011 —
1
00... 0010} — .
) E
00... 0001} — é
1 7
00... 0000 1 1 | 1 ). i | 1 1 3
0 1 2 3 a 1020 1021 1022 1023 1024
= VREF
Analog Input (LSB = VgeF /1024)
Total Unadjusted Error
1.
3
o
3
o
=
5
o
<
$
g
8
00.. 8
0 VRer
Analog Input
Transfer Characteristics with
Respect to Vger
n... 1
VRer = 2.25V
3
-3
3
o
K| =
% VRer = 2.75V
o
<
8
&
g
00... 0 L —L —L 3
] 1 2 3
Analog Input
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Addressing the Inputs

One of the four analog inputs is selected by initiating a
write mode from the external controller with the control
signals as follows: CS (pin 23)="low,” RD (pin
25) = “high,” WR (pin 24) = “low,” A1 (pin 27) and A0 (pin
26) = “low.”

The analog input select data is presented to DO (pin 22)
and D1 (pin 21) and the desired channel (1 to 4) is
selected. The conversion resolution mode is also
selected during “write” mode by presenting a “high” for
10-bit mode or “low” for 8-bit mode, to D3 at pin 19.

Sequence

O Initiate “write” mode (CS=0, RD=1, WR=0,
A1/A2 =0).
O Present data for analog channel select to DO, D1.

DO D1

CHO= L L

CH1=H L

CH2= L H

CH3=H H

O Present conversion resolution data to D3.

10BIT=H
8BIT=L

During the write mode the only available function of the
uPD7002 is data input from the controlling system. When
the write function is terminated the A/D conversion proc-
ess starts.

The Conversion Process

During the “write” mode the internal sequence controller
is initialized and ready to take control of the conversion
process on the rising edge of the write pulse. All con-
version functions take place with the uPD7002 in the “not
selected” mode with the control signals set at:
CS ="“low,” RD and WR “high ... A0” and A1 “don’t
care.” In the A/D section the analog signal is input via
the multiplexer and compared to Vrer at pin 8 (Vger sets
the maximum full-scale input signal which can be con-
verted). At this point the internal sample and hold for auto
zero function and full scale correction are accomplished.

The processed analog signal is then passed to the
analog section where the integrating capacitor is
charged for a given time period controlled by the clock.
In this case the period is 8192 clock periods. The capaci-
tor is then terminated to ground and the falling slope is
measured by the number of clock cycles to the zero
crossing point. The number of clock cycles from peak
to zero (falling slope) is proportional to the value of
V|n- The integrator is then set up for the next conver-
sion cycle.
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The digital section converts the pulses from the analog
section to 12-bit code and sends the converted code to
the conversion data register where the data is latched
and ready for “reading” by the controlling device. The
data is then “read” in two bytes by addressing A0 and
A1 whileinthe read mode. A1 = “low” AQ = “high” reads
the high data byte (DO to D7), and A1 = “high”
AQ = “either” reads the low data byte (D7 to D4). During
the low data byte read DO to D3 are low and the data
on D4 and D5 (bits 11 and 12) may not be accurate data.

The internal status can also be checked while in the read
mode by setting A0 and A1 both “low.”

Operation of Individual Sections
Sequence Controller (See Sequence Chart)

The Sequence Controller controls the internal sequence
of A/D conversion and the operation of the three-state
170 buffer. It is initialized by the write mode operation
(analog MPX address and 10-/8-bit choice). After the
write mode operation, the Sequence Controller starts the
A/D conversion, and outputs an EOC signal when the
conversion is completed. There is no power-on-reset
circuitry.

A/D Conversion Block

In the A/D section, an analog signal is input through the
MPX and is compared to VRgp, after which itis converted
to a digital output signal. Full scale analog input is equal
to Vrer. GND as an analog input is equal to zero scale.
A/D conversion time depends on both analog input volt-
age and conversion mode (10/8 bit).

Three-State 1/0 Port Section

The three-state 1/0 port section is controlled by the
Sequence Controller. It accepts the MPX address input
and conversion mode input (10-/8-bit choice). The
three-state 1/0 port section outputs the internal status
and conversion data high/low bytes.

Conversion Data Latch

After the end of conversion, the A/D section outputs new
data to the Data Latch. The output of the Data Latch is
connected to the three-state |/0 ports, and the data can
be read at any time. When Data Read occurs simultane-
ously with an internal data transfer, a read error occurs.
Therefore, two read operations should be made, unless
Data Read occurs after the end of conversion.

Status Latch

The status latch stores the status data internal to the chip,
and the internal operation state can be referenced by the
status data. Status includes the following:

BUSY, EOC: Internal sequence state of uPD7002. Write
mode operation sets BUSY, and this is reset at the end

of conversion. EOC is set at the end of conversion, and
High Byte Read Operation resets EOC.

MSB, 2nd; 10-/8-Bit Flag MPX

The data stored in the conversion Data Latch when the
status reading operation is made can be output. There-
fore, the data is refreshed at the end of conversion.

Access to the uPD7002 from the CPU can be made by
both interrupt and polling methods. In the interrupt
method use EOC as an interrupt signal. In the polling
method, use EOC and BUSY in Status Byte.

After the A/D conversion, the datain the conversion Data
Latch does not change, and can be read repeatedly.
Therefore, fundamental instructions like Load, Store,
Move, etc. can be used to access data (by placing the
address of the uPD7002 in memory area). Note that the
access time (tgp) and the data setup time (tpw) of the
uPD7002 are longer than that of the 8080 and 8085. The
following program example shows the accessing of the
uPD7002 by polling method in an 8080-based system.

MPX Channel Address Functions

MPX Address Analog Input Channel

Bit CHO CH1 CH2 CH3
0 L L H H
0g L H L H
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Control Terminal Functions

Control Terminals

_ Internal Datal/0

CS RD WR Ay A7 Mode Function Terminals

[ X X X x Notseiected )

L H H X X Not selected -— High impedance

L H L L L Write mode Data latch A/D start Input status, Dy, Dg = MPX address D3 = 8-bit/10-bit conversion
designation. Note 1. D7 = Flag input.

L H L L H  Not selected -

U7 0 R ot selected - High impedance

L H L H H  Test mode Test status Input status, Note 2

L L H L L Read mode Internal status D7= EOC, Dg = BUSY, D5 = MSB, D4 = 2nd MSB, D3 = 8/10,
D2 = Flag Output, Dy = MPX, Dg = MPX

L L H L H Read mode High data byte D7—Dg = MSB — 8th bit

N e D7—Dg = 9th — 10th bit

L L H H H  Read mode Low data byte D3—Dg=1L

Notes: 1. Designation of number of conversion bits: 8 bit = L; 10 bit = H.
2. Test Mode: used for inspecting the device. The data input-output terminals assume an input state and are connected to the A/D
counter. Therefore, the A/D conversion data read out after this is meaningless.

Bit Function
Write Mode Read Mode
Function Status Output High Byte Output Low Byte Output
Bit 1/0 10-Bit Note 2 8-Bit 10-Bit Note 2 8-Bit
D7  Output EOC MSB msB 9th Note 3
D6  Output Busy 2nd 2nd LSB Note 3
D5  Output MSB Note 1 3rd 3rd [1}] Note 3
D4 Output 2nd Bit Note 1 4th 4th 012 Note 3
D3 /0 10/8-Bit 10/8-Bit Note 1 5th 5th Low Low
02 /0 Flag input Flag Output Note 1 6th 6th Low Low
bt 1/0 MPX Address MPX Note 1 Tth Tth Low Low
B0 1/0 MPX Address MPX Note 1 8th 8th Low Low

Notes: 1. Previous conversion data.
2. In 10-bit mode, the uPD7002 operates as a 12-bit converter. Therefore, 11th and 12th bit data appear at Q11 and Qq2, and the output

of Q11 and Q42 varies with analog input; however, the data contain internal noise and are meaningless.

3. Not to be determined.
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Typical Applications

1.

The high level input voltage of the uPD7002C is 2.2 V.
In a minimum component system configuration, tying
50 kQ resistors to DBy-DBy, Ag, A4, CS, RD, and WR
is recommended. The fan-out of DBy-DB; is 1 TTL
level. In larger systems, use bus drivers as
shown here.

. Use EOC as an interrupt signal if you have an

interrupt-driven system.

. Use a 100 Hz low pass filter to decrease the conver-

sion error. Using the diode protection circuit shown
here is effective protection against high voltage
surges.

. The uPD7002 uses the integration technique for

A/D conversion, and it operates at a very low current
level. The external integrating capacitor (Cin7) is
directly connected to the internal integrator. Using the
guard pattern as shown below makes the operation
less sensitive to leakage current.

. Capacitors are tied to the X and X pins to stabilize

Typical Microprocessor Interface

Data Bus

16
Address Bus

@

Analog
Input

©)

2
6
Address
Decoder

Ak

VREF

GND

e
Ao A1 CS RD WR
Xo

L

=

LT,

4PD7002C

the oscillation, use a ceramic capacitor about 50 pF. GND V! INTO Guard INTI
About 50 ms is required for stable oscillation after J7 L_ __| Guard
initial power-on. Therefore, the first Write Mode Oper- Cin ®
ation should occur after this interval. ,,', &Y
N 83-002454A
Use of Bus Drivers
System Bus
A
r N\
DBo DBy DB; DB3 DBy DBs DBg DBy cs RD
o) o o o o ) o [e] Q
DBg DB, DB, DB3 DBy DBs DBg DB;
DIEN uPB8216C cs L—DIEN 1PB8216C CSH—4
DLy DOp DL; DOy DL DO, DL; DO3 DLg DOg DL; DOy DL DOz DLz DOs
DBo DB, DB, DB3 DB, DBs DBg DBy cs RD

uPD7002C

83-0024538
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Typical Applications (Cont.)

Diode Protection Circuit

+5V

Analog
Signal
Input

uPD7002C

0.15
uF

18953
Vss

—

83-002455A

Guard Pattern

Guard Pattern
Pin 5 — Guard

Pin 7-NC Pin 8-Vagr

(®)

Pin 4 — INTO

83-002456A
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Noise Reduction

The uPD7002 is an integrating A/D converter; however,
it operates at a relatively high speed and the normal
mode noise rejeciion caninot be expected. Obseivaiice
of the following points will minimize noise induction to
the input of the analog circuit.

O Use lower impedance in GND connection
[0 Place the bypass capacitors for supply voltage and
Vgrer and analog input close to the uPD7002 (one
point GND is also effective)
O Isolate analog circuitry from digital circuitry:
— Component layout
— GND wire layout
— Shielding of analog circuitry (pin configuration of
the uPD7002 is suitable for the layout shown in the
next figure)

Shield for Analog Circuitry

Digital Circuit

( uPD7002 |

Shield Case

R » I")-, I
 E—

83-002457A




NEC

NEC Electronics Inc.

vPD7003

8-BIT CMOS
HIGH-SPEED
A/D CONVERTER

Description

The 4PD7003 is a high speed, high performance, low
power, 8-bit analog-to-digital Converter designed to be
easily interfaced to the 8080 and 8086, 8- and 16-bit
microprocessors. Using the parallel conversion tech-
nique, the uPD7003 features a conversion speed of 4 us
and eliminates the need of sample and hold circuits in
most applications. The uPD7003 is also capable of run-
ning under DMA control using a DMA controller such as
the uPD8257. Available in a 24-pin ceramic/plastic DIP,
the uPD7003 is the ideal converter for high speed
8-bit designs.

Features

O High speed conversion (250 k samples/sec. max.)

O Input consists of 255/1 matched autozeroed
comparators

O No missing codes over temperature range

O Linearity £1.25 LSB max.

O Three-state outputs

[0 Overrange output

[0 Operates from single +5 V supply

OO0 Low power consumption (50 mW)

Ordering Information

Operating
Part Temperature
Number Package Range
uPD7003C Plastic DIP —20°C to +70°C
wPD7003D Ceramic DIP —20°C to +80°C
Absolute Maximum Ratings
Ta=25°C
Operating Temperature, C Package —20to +70°C
Operating Temperature, D Package —20to0 +70°C
Storage Temperature —65t0 +125°C
All Input Voltages —03to V++03V
Power Supply —03to+7V
Power Dissipation 300 mw
Analog GND Voltage +03V

Comment: Stress above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. Thisis a stress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

Pin Configuration

os, }1 ~  24[]1D8, (LSB)
DB, []2 23[] GNDp
Nc.[3 22[7] GNDa
DB, [J4 21 [ Vaer (aND)
DB, 15 o 20 Vin
DB; []6 9 19 [1GNDA
DB, 7 § 18 [10E
DB; (MSB) [] 8 &; 17 [J DACK
OVER[]9 16[]Cs
v+ 10 15 [] CLK
vrer [ 11 14[J1.C. (TEST)
v+ []12 13[] MODE
83-002458A
Pin Identification
Pin Name Function
1 DBy Tth bit output
2 DBy 6th bit output
3 NC Non connection
4 DB3 5th bit output
5 DBy 4th bit output
6 DBs 3th bit output
7 DBg 2th bit output
8 0B; MSB output
9 OVER Overrange output
10 v+ Power supply (+5 V)
11 VRer Reference voltage input (positive)
12 V+ Power supply (+5 V)
13 MODE MODE control (note 1)
14 TEST Low: Device test (used for inspecting the device)
High: Conversion
15 LK Low: Previous data output
High: Quantizing
16 s Chip select
17 DACK DMA Acknowledge
18 [ Low: Data output
High: High impedance
19 AGND Analog ground
20 'M Voltage input
21 VREF(GND) GND for Vger
22 AGND Analog ground
23 GND Digital ground
24 DBy (LSB) LSB

6-69



vPD7003

NEC

Pin Identification (Cont.)

Pin Name Function

19 GNDy Analog ground

20 VgIy Analog input

21 VREFN Reference voltage input (negative) (Note 2)
22  GNDy Analog ground

23 GNDp Digital Ground

24 DBO LSB output

Block Diagram

Notes: 1.
Inputs
Mode oF 8-Bit Register
1 1 Data refreshed with every CONV |
0
0 B PRSPPI
0 No change

2. Tie to the analog ground unless external zero adjustment

required.

VRer  VIN
o
R/2
Over Range OVE
l Latch Do——o OVER
< R
> —O DBy
3R —O DB
}—O DBs
Setector Encoder 8 Bit 3-State O D84
| | (ROM) Register Butfer O DBy
|
! | —O o8,
}
> oo
3
3n |6 o,
>‘ 1 2
L] E
P4
< R2
CMP
X 256
VREFN
Input Buffer
cs DACK OE CLK MODE TEST
83-002459C
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DC Characteristics
Ta=+25°C, V+ = Vger =5.0+ 025V

Limits

Parameter Symbol Min. Typ. Max. Unit conzeizzlns

Power Supply Current lee 6.0 18.0 mA  tcy = 4.0 us, twre = 2.0 us Note 1

High Level Output Voltage VoH 2.8 ) lp=—2.0mA

Low Level Output Voltage VoL 04 ) lp=—1.0mA

Digital Input Leakage Current litk 1 10 uA DV =sV+

Digital Output Leakage Current loLk 1 10 uA  DV<sVg<V+

Reference Input Current IREF 1.19 1.79 3.57 mA  CLK=HorL Note 1

Analog Input Resistance RIN 1 35 kQ  VEN =25V, tgy =4 us, twpe = 2 us Note 2
Reference Input Capacitance CREF 100 pF feik = 1 MHz; unmeasured pins returned to Ground
Analog Input Capacitance Ciy 100 pF feik = 1 MHz; unmeasured pins returned to Ground
Power Dissipation Pp 50 mW  tgy =4.0 us, twi g =20 us

Notes: 1. This means DC current. Tie the bypass capacitors (electrolytic capacitor= 10 uF, ceramic capacitor~0.01uF) to V+and Vggg pins, in
order to absorb rush current (= 10 mA).

2. DC input equivalent circuit is shown below.

RIN
VIN Vi

Tie the bypass capacitor (> 0.01 uF) to the analog input pin. 3 mA peak current flows into this pin.

AC Characteristics Conversion Characteristics
Tao=25+2°C;V+ =50V Ta=25+£2°C;V+ =Vggr=5.0V;
toy = 4.0 us; twic =20 us

Limits

Limits

- Test
Parameter  Symbol Min. Typ. Max. Unit Conditions Test
Par ymbol Min. Typ. Max. Unit Conditions
. . —20°Cto
Resolution RES 8 8 8 Bits +80°C

Output
Delay Time

Nonlinearity NL +1.25  LSB

Full Scale

+1.00 LSB
Delay Time - Error
to Floating tFso 150 450 ns cSt—1D0 Full Scale
Error Tem- °
perature “ /o6
Coefficient

Zero Scale
Error —0.75 +0.75 LSB

Zero Scale
Error Tem-

perature 20
Coefficient

Note: uPD7003C: Tp = 0°C to +70°C.

ppm/°C
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Recommended Operating Conditions
Ta =0°C to 70°C: uPD7003C,
Ta = —20°C to +80°C: uPD7003D

Limite Tast
Parameter  Symbol Min. Typ. Max. Unit  Conditions
Supply

Voltage V+ 475 50 525 V

Reference

input Voltage ~ VREF 40 U+ U+ v

Analog

Input uy -0 V++01 v

Voltage

High Level

Logic Input Vin 24 v+ v

Low Level _

Logic Input i 01 0.8 v

Sampling

Rate 10 250k times/s

Conversion

Cycle Time Ity 40 100 us

CONV High

Level Wigth  'WHe 20 us

CONV Low

Lovel wign ~ wie 20 us

CONV Set —
Time W igee o Note1 ns  CONV!—OE!
CS Setu —
Time ' ISSE 100 ns  CS{—0E!
©S Hold —
Time thes 0 ns OEt—CS!t
OE Setup oo
Time tgec 600 ns  OE|— CONV I
OE Hold —
Time tHee 400 ns  CONVt—OE!
O Low

Level Width twie 400 Note2 ns

Digital

Input Rise

and Fall Tl 50  ns

Time

Notes: 1. tgcg (ns) < toy (ns) — twig (ns) — 100 (ns).
2.ty g (ns) =tgy (ns) — tgce (ns) — 100 (ns).
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Converter Operation

Referring to the block diagram, the reference voltage is
set externally to some desired level which references the
individual internal components such that Voee is divided
equally by 256 resistors in a ladder/divider configura-
tion. The applied voltage to Vyy is then compared to the
reference level and the individual samples are sent to the
selector section where the individual signals are multi-
plexed to form an address data word. The data word is
then further encoded to form the final 8-bit data byte by
the encoder ROM, and stored in the 8-bit register until
the Output Enable Command. Then the data is sent to
the data bus via a three-state buffer.

Mode Select

There are two modes of operation for the uPD7003. Fig-
ure 1 shows the timing diagram for mode “0” where the
converter is operating in continuous output mode. The
analog input is sampled when the clock is in the “low”
state. When the clock is in the “high” state the conver-
sion from analog-to-digital takes place and the resultant
data is output on the next falling edge of the clock pulse
and the cycle is repeated.

The second mode (Mode 1) is shown in figure 2. In this
mode of operation, one conversion takes place while the
clock is in the “low” state and the resultant data is held
as long as output enable and Chip Select (CS) or DMA
Acknowledge (DACK) are “low.” Data refresh is inhibited
until CS and DACK are recycled.

MODE = “HIGH” _

Data is refreshed on the falling edge of CLK, loaded
during the “low” clock state, and converted and output
during the “high” clock state.

MODE = “LOW”

Data is loaded and converted when Output Enable is
“low” and refreshed only when OE makes the transition
from high to low again.

Note that in either case data will only be accepted and
output when OE and CS or DACK are active (“low”). Out-
put enable should not be changed during the intervals
shown in figure 3. The timing for output enable change
versus clock transition is 600 ns before and 500 ns after
the rising or falling edge of CLK any attempt to change
OE during these periods will be inhibited.
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Timing Waveforms

Figure 1. (MODE;0) Figure 2. (MODE;1)

tey )
CONV twHe twic —|
—s et

Cs, . y— the tsec

DACK |- 7 tsSE—fe—+ e————>—tHES

. - lwl?:l eS| etoco > -

o —— s

DACK
tsse oro— | [+ tee0 |‘- toso +| | —>| [=—trso
FLOATING " FLoaTiNG T e X L
I — +— tocovr

toeo. | tFE0
OVER X

DO = e e —— e

0~7 FLOATING FLOATING
83-002460A 83-001677A
Figure 3. Timing Chart
600 |400 600 | 400
ns ns ns ns

CLX /

o T ——X XXX —— X0 XX

—

U [PE—

OE Level Change: OE Level Change: OE Level Change:
Inhibited Inhibited Inhibited

83-0024628
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uPD7004
NEC 10-BIT CMOS
SUCCESSIVE APPROXIMATION

NEC Electronics Inc. A/D CONVERTER
Description Pin Configuration
The uPD7004 is a 10-bit monolithic CMOS analog-to-
digital converter using the Successive Approximation Analog Input CH,C] 1 ™~ 28 [] Analog Input CH,
Register (SAR) technique. The uPD7004 incorporates an Analog Input CH, E ; :’ g Analog Input CH,
8-channel multiplexed analog input and full microproc- :::::: ::::: 2:‘ da 2: 5 ::::Z: ::::: g:‘
essor interface to achieve a high degree of versatility. The Reference Input V RE; Os 241 GND °
designer has a choice of either serial or parallel output aoe o 2s[v+
and interface to 8080 type microprocessors or advanced o8yso}7 227 TS Chip Select
A A DBg/sI[] 8 o 21 [] RD/SCKI
signal processors like the uPD7720. osysrrs % 207 a0
DB,/SCKO [] 10 19 [T WR/STB
Features DBY/SOEN [ 11 18 [ MC Mode Select
. i DB,/CODE [ 12 17 ] CLOCK INPUT
0 B-Channel mUIt'p!exed analog input DB,/DEV1 [] 13 16 [ EOC End of Conversion Output
O Sena}l or para]lel interface DB,/DEV0 [] 14 15 [Tv+
O 10-bit resolution 850024608

O Linearity: 1 LSB max. (Tp = 25°C)

O Conversion time: 100 us (fox = 1 MHz)
O Input voltage range 0 to V+

O Temperature range from —40 to +85°C

Conversion Characteristics
Ta=25°C,V+=VRgr=4.5t05.5V,

O Operates from single +5 volt supply foi = 1 MHz
Limits Test
Ordering Information Parameter  Symbol Min. Typ. Max. Unit Conditions
Operating Resolution 10 10 10 Bit —40 to +85°C
Part Temperature
Number Package Range Nonlinearity NL +10  LSB
LPD7004C Plastic DIP —40°C to +85°C éf,':,s""’ 05  LSB
Zero Scale
Absolute Maximum Ratings Temperature 2 ppm/°C  —40 10 +85°C
Ta=25°C Coefficient
Full Scal
Supply Voltage, Vpp ~0.310+7.0V i Scale -05 05 LS8
Input Voltage, V) -03to V++03V Ful! Scale
Reference Voltage, VREF —03toV++03V Eumﬁrrlatnlre 2 ppm/°C  —40to +85°C
Operating Temperature, TopT —40t0 +85°C oeielen
Storage Temperature, TgpT —65 to +125°C _ o
Nonlinearity  NL RN R R
Comment: Stress above those listed under “Absolute Maximum Rat- (T = Top1)

ings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.
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Pin Identification

Paraliel Mode

Serial Mode

Pin Symbol Direction Function Direction Function

1 CH4 ‘Analog input CH4

2 CH5 Analog input CHS

3 CHE Analog input CHE

4 CH7 Analog input CH7

5 VtREF Positive reference input

6 GND Ground

17 DB7/80 0 Data bus (MSB) 0 Serial output

8 DB6/SI 0 Data bus (2nd) 1 Serial input

9 DBS/SHIFT 0 Data bus (3rd) I LSB/MSB 1st select

10 DB4/SCKO 0 Data bus (4th) 1/0 Serial clock output

1 DB3/SOEN 0 Data bus (5th) 170 Serial output enable

12 DB2/CODE 170 Data bus (6th) i Code select

13 DB1/DEV1 170 Data bus (7th | Frequency divide ratio set
14 DBO/DEVO 170 Data bus (LSB) | Frequency divide ratio set
15 V+ Power supply

16 EOC 0 End of conversion (active low)

17 CLocK | Clock input

18 MC | MODE select (H = Parallel, L = Serial)

19 WR/STB ] Write input | Strobe input

20 A0 | Address input 1 Internal/external shift clock
21 RD/SCKI | Read input 1 Serial clock input

22 s | Chip select

23 V+ Power supply

24 GND Ground

25 CHO Analog input CHO

26 CH1 Analog input CH1

21 CH2 Analog input CH2

28 CH3 Analog input CH3
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Block Diagram
CLOCK ‘ﬁ; TS 'WR/STR RD/SCKI MC
CHO O— Programmable o «——CO Ao
cH1 O— Divider cKi | Oeoc
1
| MPX
|
I
CH7 O—
CMP
Bi-Directional
Shift Register
10-Bit (1‘ T I > DB7/S0
DtoA DB6/SI
Converter Three DB5/SHIFT
State <:> DB4/SCKO
Vrer+O— Butfer ggg;(s:g?é
Status, Address DB1/DEV1
Latch C: DBO/DEVO
GND O—
83-002463C
AC Characteristics
TA = —40°C to +85°C, V+ = VREF =5V=*05 vaCKl =1MHz
Limits Test
Parameter Symbol Min. Typ. Max Unit Conditions
Output Delay Time oW w0 s RO DB (parallelmode)
DKo 250 ns SCKI |, SCKO | — SO (serial mode)
Output Floating Delay Time . .'.".F. ...................... ! 5" ...... . n_n 1 = I]ﬂ !I(.n!l!n.g' l'p'a[a’ll'e! mo !‘fl ......................
tFcsSo 150 ns CS t — SO floating (serial mode 1)
Serial Clock Output Delay Time ISKS 40 200 ns  SCKO t — SOEN ! (serial mode 2)
Serial Output Enable Delay Time tHKS 0 200 ns  SCKO ¢ — SOEN 1 (serial mode 2)
Serial Clock Output Cycle teYK /g ns  (Serial mode 2)
High Level Serial Clock .
Pulse Width tWHK 400 ns (Serial mode 2)
Low Level Serial Clock .
Pulse Width twLK 400 ns (Serial mode 2)
Serial Clock Rise Time tRsc 20 ns  (Serial mode 2)
Serial Clock Fall Time tFsc 20 ns  (Serial mode 2)
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DC Characteristics

Ta = —40°C to +85°C, VRgr = 5 V + 0.5V, fox = 1 MHz

Limits

Test

Parameter Symbs! Min e, Max, Unit Conditions
High Level Output Voltage Vou 3.5 v
Low Level Output Voltage VoL 0.4 )
Digital Input Leakage Current Ik —=10 10 LA
High-Z Output Leakage Current loLk -10 10 A
Analog Input Resistance Rin 1000 [9}
Equivalent Analog Input Resistance ... .B'." ............... l.ll ............... K Q .. Analog input impedance s equivalent to that of the series circuil

Ciy 100 pF
Reference Input Resistance RREF 5 50 kQ
Power Dissipation Pp 5 15 mw

Recommended Operating Conditions
Ta =—20°C to +80°C
Limits Test

Parameter Symbol Min. Typ. Max. Unit Conditions
Supply Voitage V+ 4.5 5.0 5.5 )
Reference Voltage VREF 4.0 Vpp )
Analog Input Voltage Vin 0.0 VREF )
High Level Input Voltage Viy 24 )
Low Level Input Voltage ViL 0.8 )
Clock Frequency folk 0.4 8.8 MHz
Internal Clock Frequency forki 0.4 1.0 1.1 MHz foiki = feik X Divide Ratio

Parallel Mode (MC = High)

Address Setup Time [E I AD w_
AR 50 ns tS1, AO—RD !}

Address Hold Time w8 o WRi-TSTAO
RA 50 ns RDt —CS 1, AD

WR Pulse Width tww 400 ns

RO Pulse Width 1RR 400 ns

Data Setup Time tow 300 ns DB —WR1

Data Hold Time two 100 ns WR t — DB

Serial Mode 1 (MC = Low, A0 = Low; External Serial Clock)

EOC Hold Time tHECS 0 us EOC | — 8!

CS Setup Time 15CSK 1 us TS| — SCKI |

Serial Input Setup Time 151K 150 ns SI— SCKI 1

Serial Input Hold Time tHKI 100 ns SCKit — ST

IE:Y;OL;}':J"ISMHI Clock tWLK 400 s

g;g::eL‘mImSenal Clock WHK 400 s

Strobe Pulse Width twiLsT 200 ns

Strobe Hold Time tHKST 200 ns SCK 1 —STB !

Chip Select Hold Time tHKeS 100 ns SCKt—TS1
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Addressing the Inputs

One of eight analog inputs can be selected with the
uPD7004 in the “write” mode and A0 at pin 20 set “low.”
The “write” mode is selected by setting the Chip Select
(CS) at pin 22, and Write (WR) at pin 19, “low” or 0. The
multiplex channel select is accomplished by presenting
a 3-bit binary code to DBO to DB2 at pins 14, 13, and 12
where 000 = channel 0 and 111 = channel 7.

Referring to figure 1, the sequence is:

O Chip Select (CS) and A0 set “low.”

O Write (WR) set “low.” (Read (RD) is left “high.”)

O Analog input channel selected by presenting a 3-bit
binary code on pins 14, 13, 12 (DO to D2).

O The address is latched and the desired input channel
is now selected.

Figure 1. Write Mode Timing Diagram

(1) Write Mode
s, D,
taw — ——twa
tww.
—_ ————
WA X /
tow
— «—twp
DBy, X X

83-002465A

Initializing the Converter

The uPD7004 gives the designer a choice of the type of
data output format, either a 2’s complement or binary, and
the speed of operation by providing a programmable fre-
quency divider. These options may be selected by the
controlling system at any time by the “initialize” mode.

The “initialize mode” is set with CS and WR both “low.”
RD and AO are set “high.” Code select is accomplished
by presenting either a “high” for 2’s complement or “low”
for binary output at DB2 (pin 12). The divide ratio of 1/1
to 1/8 is set by presenting a 2-bit code to DBO (pin 14)
and DB1 (pin 13).

Ratio DBO DB1
11 L. L.
1/2 H L
1/4 L H
1/8 H H

Data Output

Data can be read in 2 bytes from the data output at pins
7 through 14 (DB7 to DBO0). To read the high byte, CS and
RD are both “low.” To read the low byte, A0 is set Low
and data bit9 and 10 are present at DB7 and DB6 respec-
tively. During the low data byte read DBO through DB5
are “low.”

Referring to figure 2, the sequence is:

O Chip Select (CS) “low” and A0 (pin 20) “high”
O Read (RD) set “low” and Write (WR) set “high”
O Output high byte (MSB to 8th bit)

O AO set “low”
O Output low byte (9th bit and LSB)

Figure 2. Data Output Timing Diagram

(2) Read Mode

a0 -

«—1tRA

+—toF

83-002466A

The Conversion Sequence

The uPD7004C uses the Successive Approximation Reg-
ister (SAR) technique to convert analog voltage levels to
10-bit digital code in either 2’s complement or binary for-
mat. Regardless of the type of data output (either serial
or parallel), the conversion process is the same.

Once the clock frequency and the output data format
have been set, and the analog input selected, the con-
version process begins with the analog level compared
to the existing level from an internal 10-bit digital to ana-
log converter. The D/A output level is proportional to the
existing code output from the Successive Approximation
Register which is proportional to the input level from the
comparator.
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Data Bus 1/0 Operation (Parallel Mode MC = H)

Pin  Symbol Function
22 (S L L L L L L
i§ Wa ii i i i i L
21 R H (] H L L L
20 A0 X H L H L X
—  Operation No Operation Initialize MPX address High byte read Low byte read Inhibit
setting
7 DB7 — DB2 = CODE DB2,1,0 = Analeg DB7 ~ DBO DB7, DB6
select
H=2’s comp CH select = MSB ~ 8th =0th, LSB
L = binary 0,0,0~1,1,1 DB5 ~ DBO
DB1, DBO = divile = CHO ~ CH7 = LOW level
ratio
: : 0,0~11
14 DBO — =1/1~1/8
Serial 1/0 Operation (Serial Mode 1, 2, MC= L)
Serial Mode 1 Serial Mode 2
(External SCK, A0 = L) (Signal Processor Mode, AD = H)
Pin Symbol Direction Function Direction Function
1 S0 0 Serial output (three state). Data are output
at the falling edge of SCKI or SCKO.
8 N] | Serial Input. Data read at the rising edge of | Tie to V+
SCKI or SCKO.
9 SC 1 Shift select (H/L — LSB/MSB first)
10 SCKO — Tie to GND 0 Serial clock output (= internal clock)
11 SOEN — Tie to GND 0 Serial output enable (active low)
12 CODE | Code select (H = 2’s complement, L = binary)
13 DIv1 | Frequency DIV, 0=10,01,1
vaul ....... Divide ratio setting iy
8
19 STB ] Address strobe input MPX addresses are | Tie to GND
latched at the rising edge of STB input.
21 SCKI 1 SCKI controls the shift operation of 1/0 - Tie to V+
interface shift register. Data are output at the
falling edge, and input at the rising edge.
22 s 1 Chip select signal input. Low level of CS 1 Internal sequence reset signal input.

resets the internal sequence, and 1/0
interface is enabled.

Sequence controller are reset at the low level
of CS, and A/D conversion starts at the
rising edge of CS.

Notes: 1. In serial mode 1. 1/0 pins listed below are strobed by cs signal. Therefore, when CS = HIGH, input signals are ignored and output
pins are left at high impedance state. Input terminal; SI, STB, SCKI Output terminal; SO
2. In serial mode 2 (signal processor interface mode). By initialization, analog input MPX of CH7 is automatically selected.
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Parallel Operation
v+ s .
uccessive
T Approximation Register cmP
MC
D/A
Section
10-Bit
Presetable Register
~o——1—)
8 2
WR
cs
1 )
RD 1/
Status
LE  Address
Latch
WR Three
RD State Buffer
DB,-DB,
83-0024698
Serial Operation
Ay MC
Successive
Approximation Register | * cmp
sC O-_‘l
SIO———— Demuitiplexer D/A Section
— 10-Bit Bidirectional
Cs Shift Register ﬁl
SCKIO—
tatus
SO
§TBO—1 LE Address
sT8 f: [ | Latch
Three State Buffer
Divo
DIv1
so CODE
83-0024708
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Timing Waveforms

Serial Mode 1

7

SO = o ————— ﬂ

EOC _x /
tHECS
cs —
\ ff F
!scsx—<—-| | e——s—tWHK tHK I
SCKI _5_ =\ _
twik ! 4
" X K XC
lunsr—.|
T8 45
toko 'wusrj#-o -+ |[e—trcso

P ——

83-0024678

Serial Mode 2

(e

—

twHk

2

le—toko

—X

X

XO—

83-0024688
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Timing Waveforms (Cont.)

Parallel Mode Timing Chart (MC = H)

1. Sequence Example
High Byte Read
Wi
Status Write Low Byte Read High Byte Read  High Byte
MPX Address Write MPX Address Write Low Byte Read \Low Byte

| |
L T T

2. Status Write (Executive as Initialization)

s~ \ /

3. Address Write

s \ /

. \ /
os === —XRX XRXEK========
B3 7

Internal Sequence Clear A/D Conversion
4. Data Read
WR

7 \ /
Ao ————==XXXX XK -——————— Uitow Byt

DB

N

83-002471C
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Section 7 — Functional Blocks

#PC398 Monolithic Sample-and-Hold Circuit
uPC494 Switching Regulator Control Circuit
uPC751/752 Quad Addressable Read/Write Amplifier
uPC754 Magnetic Servo Head Preamplifier
uPC1042 Switching Regulator Control Circuit
uPC1060 Precision 2.5 Volt Reference Regulator

#PC1555 Precision Timer Circuit
uPC1571 Compander

7-B

uPC1663/1664 Ultra-Wideband Differential Amplifier
uPC3423 Overvoltage “Crowbar” Sensing Circuit
uPD5555/5556 CMOS Timers ........ccoeveeinineennnenn.
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vPC398
MONOLITHIC
SAMPLE-AND-HOLD
CIRCUIT

Description

The uPC398 is a monolithic sample and hold circuit
which combines J-FET and bipolar circuitry on the
same substrate to provide a high input impedance
input buffer and a high speed output buffer. Operating
as a unity gain input buffer circuit, DC accuracy is
typically 0.004% and acquisition time is as low as 6 us
with a maximum gain error of 0.01 %. This device is
ideal for data acquisition circuits requiring high speed
and high input impedance.

Features

O Fast acquisition time

O Gain accuracy: 0.004%

O Input offset voltage: 2 mV

O Direct interface to TTL/CMOS
[0 LF398 direct replacement

Ordering Information

Part Temperature
Number Package Range
uPC398C Plastic DIP —20°C to +70°C

Equivalent Circuit

Pin Configuration

v+ 1 N 8 [] Logic Input
Offset [] 2 7 [ Logic Reference
Input [] 3 “PC398C 5 Hotd Capacitor

v-[a 6] Output

83-002547A

Absolute Maximum Ratings

Ta=25°C
Voltage Between V+ and V- 36V
Input Voltage Range (Note 1) +15V
Logic to Logic Reference .
Differential Voltage 03 +18V
Output Short Circuit Duration Indefinite

Hold Capacitor Short Circuit Duration 10s

Power Dissipation 350 mW
Operating Temperature Range —201to +70°C
Storage Temperature Range —55 0 +150°C

Note: 1. For supply voltages less than =15 V, the absolute maximum
input voltage is equal to the supply voltage.
Comment: Stress above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. Thisis astress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

Input 3

Logic Input 8

Logic Reference 7

——ﬁ} 5 Output

6 4
Hold v-
Capacitor

83-002546C
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Recommended Operating Conditions

Tpo=25°C,VE =415V

Typical Connection

Limits Test lii) {' .
4+
Parameter  Symbol Min. Tyn. Max. Unit Conditions — =
& &
Power
Supply V+ +5 +15 *16.5 v
Voltage Analog Input O O Output
Analog Cn
Input Vy —115 +115 v Digital Input O
Voltage
Sample 5V
Mode Logic Vgy 27 5.25 v VRer =0 ov _]_—
Input Voltage 83-002548A
Hold Mode
‘L,:ﬂfg:"""' sy 15 05 V. VRer=0 Guarding Technique (Bottom View)
Logic Input
::::age Slew SR 02 V/us Logie ve
Hold I&_\_,_a
Capacitor Gy 0.001 01 HF | ¢ !
7 2
o— 6 3 & IN
Ch
5 4
Guarda W i
ouT v
83-002549A
Electrical Characteristics
Tao=25°C,VE=%+15V,— 115V=V|y=+11.5V,Cy=0.01 uF, RL=10kQ
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Input Offset Voltage Vio 10 my
Input Bias Current Ip 50 nA
Input Impedance Rin 10" Q
Gain Error 0.01 %
Feedthrough Attenuation Ratio 80 B f=1kHz
Output Impedance 2, 40 Q
Hold Step Voltage Vys 25 mi  Vg=0
Leakage Current into Hold Capacitor loLk 200 pA VE=45Vio+18V
[S—— L . m Big=10V.0 % Eror cy = 10005F
tsq 20 us  AVg =10V, 0.1% Error, Cy = 0.01 pF
Hold Capacitor Charging Current Ich 5 mA  VUny-—Vg=2V
Logic Input Current N 10 LA
Logic Threshold Vrh 0.8 24 )
Suppiy Voiiage Rejeciion faiiv SViR 80 [i[}]
Supply Current Iec +6.5 mh VE=+15Vi0 18V
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uPC494
SWITCHING REGULATOR
CONTROL CIRCUIT

Description

The uPCA494 is aswitching regulator controller design-
ed for use in switch mode power supplies (SMPS)
using Pulse Width Modulator (PWM) technique. The
on-board control circuitry includes a voltage reference,
dual error amplifiers, oscillator, pulse width modulator,
pulse steering flip-flop, dual output drivers and dead
time control circuit. The uPC494 is available in the
plastic DIP package and the G2 mini flat package.

Features

O Complete PWM power control circuit

O Adjustable dead time (0 to 100%)

O No double pulsing of same output during load
transient condition

O Dual error amplifiers have wide common mode input
voltage capability (—0.3 V to V+ —2V)

O Circuit architecture provides easy synchronization

O Uncommitted outputs for 250 mA sink or source

O Equivalent to TL494

Equivalent Circuit

Pin Configuration

+ Input A E B E
—Input A E Error Error

Amp Amp

E + Input B

E —InputB

Ref.
[14)
Out.

A

Feed-
back 3

|

Dead- -0V

" Reference Output
Time E r—-{ Regulator 13 Control
Control

- I
Ry E— 1] c2
GND E 1] e2

C1E ﬁ E]E1

uPC494C/G2

Oscillator

AT

83-002491A

12
v+ O

14
Ref. Out
o Regulator

z ]
GND O

5 Oscillator

Dead Time
Comparator

4
Dead-Time o—‘ l——

Control

1 PWM
Non-inv. Input Qo +

2
Inv. Input O}

16

Non-Inv. Input O~
15

Inv. Input O~————————————

3
o

Comparator

Output Control

FF

83-0024908
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Ordering Information

Recommended Operating Conditions

Part Temperature Limits Test
Number Package Range Parameter  Symbol Min. Typ. Max. Unit  Conditions
uPC494C Plastic DIP —20°C to +85°C PY—
Supply
4PCAY4E2 Miniflat ~20°C to +85°C Voltage o7 oz
- - Output -
Absolute Maximum Ratings Voltage Vo 03 40 v
Ta=25°C
Output I —-03 mA
Supply Voltage ayv Current 0 200
Error Amplifier Input Voltage V+-03V Error
Output Voltage auy g?;?(“l':‘::rem o —03  mA
Output Current 250 mA
Timing ¢ 047 10,000 oF
Total Power Dissipation, C Package 1000 mw Capacitor t . '
Total Power Dissipation, G Package (Note 1) 780 mW Tlm:mu Ry 1.8 500 kQ
Operating Temperature Range —20 to +85°C Resistance
5 Oscillation
Storage Temperature Range —65 to +125°C Frequency fosc 1 40 500  kHz
Note: 1. Mounted on 5x5 cm Glass-Epoxy PC board Operatin o
(thickness 1.6 mm) Tll:mpm?uro Topr —20 +85 c
Comment: Stress above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.
Electrical Characteristics
V+ =15V, f =10 kHz, —20 < Topt < +85°C, unless otherwise noted
Limits Test
Parameter Symhbol Min. Typ. Max. Unit Conditions
Reference Section
Output Voltage VREF 4.75 5 5.25 v IREF = 1 mA, Tq = 25°C
Line Regulation REGyy 2 25 mV  7V=V+<40V,Ilggr=1mA Tp =25°C
Load Regulation REGL 1 15 mV  TmA<IRer <10 mA, Ty = 25°C
Temperature Coefficient 0.01 0.03 %/°C —20°C <Tp < +85°C, Iggr= 1 mA
Short Circuit Output Current ISHORT 35 mA  VRer=10
Oscillator Section
Frequency fose 10 kHz Gy =0.01 uF, Ry =12 kQ
Standard Deviation of Frequency 10 % TV <V+=<40V, Gy, Ry const., Ty =25°C
Frequency Change with Temperature Af/AT 2 % 0°C < Tp < +85°C, Cy=0.01 uF, Ry =12kQ
Frequency Change with Voltage Af/AV 1 % TV=<V+=<40V,Cy =001 uF, Ty = 25°C, Ry = 12 kQ
Dead-Time Control Section
Input Bias Current Iy —2 —10 MR O=Vy<b25V
Maximum Duty Cycle (Each Output) 45 V=20
Input Threshold Voltage VTH 0 3 33 v Zero duty cycle, maximum duty cycle
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Electrical Characteristics (Cont.)

Vee =12V, Tp = 25°C, unless otherwise noted

Limits

Parameter Symbol Min. Typ. Max. Unit Bnn::i'nns

Error Amplifier Section

Input Offset Voltage Vip 2 10 mV  Vpamp =25V

Input Offset Current lio 25 250 nR Vpamp =25V

Input Bias Current Iy 0.2 1 uh - Vgamp =25V

Common Mode Input Voltage, Low Viem —03 Vo 7VsV+<dov

Common Mode Input Voltage, High Viem Vee—2 v TV=V+<40V

Open Loop Voltage Amplification AyoL 60 14 a8 Voamp =3V

Unity Gain Bandwidth GBW 500 650 kHz

Common Mode Rejection Ratio CMRR 65 80 d8  V+=40V,Tp=25°C

Output Sink Current lo SINK 03 0.6 mA  Voamp =07V

Output Source Current losource —2 mA  Vgamp =35V

PWM Section

Input Threshold Voltage 4 45 ) Zero Duty Cycle

Input Sink Current Io SINK 03 0.6 mA  Viping) =07V

Output Section

Collector Cutoff Current Icso 2 100 uA Vge =40V, V+ =40V

Emitter Cutoff Current Iceo —100 MR V+=Vgg=40V

Collector Saturation Voltage .. .v.c,E[s.A.". ............ ! l ...... Ia e v ..... ! t= .2.0.0. '"A \!g i ‘ll.. common ammer ...................
VCE(ON) 1.5 2.5 v Ig == 200 mA, Vg = 15V, emitter foliower

Suput ohage Rise Time . 100 200 ms V+=15V,R =1500,Ta=25°C

el oltage Rise Tiee, Y 100 200 s V+=15V,R =1500,Ty=25°C

gt Voago Fal Tire, " 0 20 s V+=15V,R = 1500, Ty=25°C

(tpul Vltgo Fal T, i 0 200 ns V+=15V,A =1500,Ty=25°C

Total Device

Standby Current lgcss 8 125 mA V4= 15V, all other inputs and outputs open

Bias Current Iy 10 mA  VipINg) = 2V, see figure |

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

o= [ §xa=X¢
n=1
N—1
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Test Circuit

Test Circuit
By 1500 1500
? 2w 2w
I < b3
R R
(4) V+ :; L ‘b L
Test Circuit O————{ Dead Time Cq -Q Output 1
Test Input { 3) Eq
(6) R /J7
t [ -OOutput 2
}— Ct Ez
) } EA ]
——F )
5 [CR
(—) ) Sense Ret
e
Output
L Control Out
50k 3 /i“
83-002492A

Typical Voltage Waveforms

Voltage '—'l ﬂrr—l ,'-l r‘l l_'"_—
atCy ___v_%c
atCy —-0
Voltage
atCr
Threshold ———- -
Dead Time  Voltage

Control
Input '.0,"/#"3” Threshold %
: :::na‘;e
83-002493A
Function Table

Output Control
Input (13 pin) Output Function

At Ref-Out Normal push-pull operation

Grounded Single-ended or parallel output
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Operating Characteristics
Ta=25+2°C,V|y =15V

Maxi Power Dissipation
1.2
Thermal Resistance
Rgya = 125°C/W
_ 10
=
<
g
T 08
a
@
@
a
5 06
z
o
a
E o4
E
%
H
0.2 3
8
3
0 8
] 25 50 75 100 125
Ambient Temperature (°C)
Reference Voltage vs. Supply Voltage
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]
35
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8
c
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o 2
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8
g
0 3
0 5 10 15 20 25 30 35 a0
Supply Voltage (V)
Frequency vs. RT and CT1
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200
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X 5 300,
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3 2
=3 \
o
L 1 \\
5 N
\ .
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Reference Voltage Change (mV)
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Mis-Operation Prevention Circuit Characteristics

6
Circuit sV
5 4300
Vce
s q
o
o
s
s 3
>
3
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3 2
1 <
3
8
&
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V+ =15V
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Operating Characteristics (cont.)
Tao=251+2°C,Viy=15V

Duty Cycle vs. Dead Time Control Input Voltage

0 O oG~ 00
Yo V"
//,,9 © &
7 o
» ' V.
10 2
£
&
o
g 2
2
3
a
30
/ v+ =15V
40 Rt=12kQ z
Ci=0014F |8
3
50 2
0 1 2 3

Dead Time Control Input Voltage (V)

Collector Saturation Voltage vs. Output Current

1.6 VCE (ON)

1.0
VCE (88) | —

0.8

I
"1

0.6

0.4
0 40 80 120 160 200

VCE (sat) Collector Saturation Voltage (Common Emitter) (V)
VcE (ON)Collector Saturation Voltage (Emitter Follower) (V)
-
9

Output Current (mA)

© 83-001936A

100

80

60

40

Open-Loop Volitage Gain (dB)

20

Icc (S.B.) Standby Current (mA)
Icc (Bl)Bias Current (mA)

Open-Loop Voltage Gain vs. Frequency

AN

N

N

AN

N §
8
8
3
10 100 1k 10k 100k ™ 10M
Frequency (Hz)
Standby and Bias Current vs. Supply Voltage
12
Ib (Note 1)
10 =
I+sB (Note 2) I
8
6
4
Note 1. VpTt =2V (4 pin)
Note 2. V+ terminal
2 biased other
terminal open.
0
10 20 30 40

Supply Voltage (V)
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Typical Application Circuit (IC)

Circuit
Vout
Qutput Terminal
of SM.P.S. P2
fremse GND : J,
VWA
p! o
VR3 A -0
A | I N 12V
13 ’_Jé1 C Cs R1z:> Ry :E
75k 5k - >
—losense R1q 100 /I 47 uF 110 Q9 1100 9
o_"° AAA s
+losense Aﬁ‘f ?
VWA o
l 100 (J_‘ . ey
C1
——0
: 3 [
oo [e] [s] [9] [s] [2] [] [o] [ |
Lo El L| L\ZJ Re SR
110 0 {110 Q
R1 < R3< <2 Rig AMD Reference jL
a.skf s1kS 7S Siook % Regulator
o | L
>
zks:
1
J
R2 < Rig AMA-
51kS 51k$ 240k
C3 R
H 0.01,F 24K _/.J
Cs: recommend film capacitor
| fosc = 40 kHz
VR2 g 2k
[, 1
10 uF SRy
+ S5k
+5 V (VRer.)
83-001939C
Connection Diagram
Output Output Gontrol
Function Input (13 pin) Output Mode Output Voltage Waveform
Open Collector (Rg, Ryg 0 o W WL
en Collector (Rg, Q) U
Push-Pull At Ref-Out ’ (Rg. 10 02 e
Operation (JP1 Wired) 1
Emitter Follower (Ry;, Ry2 0 Q) €2 _II'I I_ln l_Jn L-—z
Open Collector (Rg, Ryg 0 Q C1‘c2|| || | || [| ||
Single-Ended or Grounded ’ (Rg. R1 0.0 0
Partial Output (JP2 Wired)

Emitter Follower (Ryq, R12 0 Q)
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Typical Application Circuits

Forward Type

V+
. .
1 Vour
+12V
(12)
v+ (8)
C1 id
i ) ™
a3 1 AAA
Output
Control . . ——t To EALll To EAl
' (Over Current (Vg Sense)
<; Protection)
(14) | peg b
<
out GND
.
=
GND
83-0019418
Push-Pull Type (Isolated)
V+
pr— +
LYY
. +
Vour
R =
GND AAA -
VWA
L
= .
.
To EALNl ToEA.I
Bl
Lg!
‘v‘v‘v
° * +12v
O
>
<
S (12)
. (11) c v+
10,
(10) E
9]
9) £
8,
:7: o 13]
GND a9
(14)
S Ref Out
<> .
( 3
.
A .
'
Lg!
777
83-0019428
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Typical Application Circuits (Cont.)

uPC494

Push-Pull Type (Non Isolated)

V+ (40 V max)
(12)
hare ()
E2 (10) AAA,
m wv—F .
Eq Vour
(13) ole] .
(14)
Ref Out
.
GND
L]
GND
L ToEAN ToEAl
83-0019438
Stepdown Chopper

V+ (40 V max.)
-—

+
Vour
v+ —
| . O

s
Eq :
¢ @l _ 3
(13) Output ToEA.l ToEAl
Control (Over Current Protection)
GND

83-001944A
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Synchronized Operation

If synchronized operation is needed, master-slave
circuit can be used. This circuit is shown below.
Initially, R terminal of slave IC is connected to Pin 14
(Ref Out) and internal oscillator is stopped.

Synchronized Operation

v+
(12) REF| (14)
v+  ouTk— RT
(6)
Rt
(M) Cr
cr (5) :
i GND
(12) REF | (14) (M): Master
v+ ouT '
(S): Slave
Jof
(8) cr )
@ lenp |
{
|
¥ nextCr terminal
83-001945A

Mis-operation Prevention Method

If the supply voltage drops below 2-2.5 V, the mis-
operation prevention circuit is disabled. However, the
internal flip-flop is still active and each output will be
high. Thus, if prevention from this condition is desired,
the following circuit may be used.

Mis-operation Prevention Method

v+ 2SA1152

J(12)
v+

6200

GND

/J:n
27V

83-001946A
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NEC Electronics Inc.

uPC751/752
QUAD ADDRESSABLE
READ/WRITE AMPLIFIER

Description

The uPC751 and the uPC752 are monolithic integrated
circuits designed for reading and writing data in high
performance magnetic disk storage systems, and are
designed to mount on the head stack arm of hard disk
units. Each IC contains four read preamplifiers, four
write drivers, an output line driver, head select decoder
circuitry, and fault monitoring circuits. These devices
offer three modes of operation: Read, Write and Idle.

The uPC752 is similar to the uPC751 in function, but
provides a lower differential gain in the read mode for
higher inductance and higher output heads.

All signal levels and current specifications are fully IBM
3350 head and support arm compatible.

Ordering Information

Pin Configuration

) GND

V- [
HS1 (Head Select 1) 1 | r | [ WS (Write Selec)
vi—s 2 1 2 2B, g H21 (Head 2-1)
21 H22 (Head 2-2)

3

US (Unsafe) ] 4
5 20 HO1 (Head 0-1)

uPC751B/

NCC—]6 ,pc7seB 19 HO2 (Head 0-2)

7

8

9

WC (Write Current) ]

NC ] 18 F:l H31 (Head 3-1)
Ne T 17 [ H32 (Head 3-2)
DX (Data X) C— 16 [ H11 (Head 1-1)
DY (Data Y) 1011 12 13 14 15 [ H12 (Head 1-2)

HS2 (Head Select 2) r—] Ll ] l L ] ;’ CE (Chip Enable)

V- L 1 GND

83-002583A

Operating
Part Temperature
Number Package Range
uPCT51B Ceramic Flat 0°Cto +70°C
uPC7528 Ceramic Flat 0°Cto +70°C

Absolute Maximum Ratings

Positive Supply Voltage —0.6t7.0V
Negative Supply Voltage —5.5t1 06V
Input Voltage V——031toV+ +0.3
Storage Temperature Range —65 to +150°C
Operating Junction Temperature Range +150°C

Comment: Stress above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. Thisis astress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections ot
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

Recommended Operating Limits

Limits

Parameter Min. Max. Unit Mode
V+ 5.7 6.3 ) Read/Write/1dle
V- —4.2 —-3.8 v Read/Write/1dle

V+ "
Unsafe Voltage 4 +03 v Read/Write/Idle
Head Center
Tap Voltage 32 38 ) Write
Write Current "

4 W
(we) 5 mA rite

Electrical Characteristics
Test Conditions (unless otherwise specified)

Parameter Range Unit Mode
V+ 6.00 + 0.01 v Read/Write/Idle
V- —4.00 + 0.01 ) Read/Write/ldle
Vws 0.00 + 0.01 ) Read
Vws 3.50 + 0.01 v Write
Ve 000000V Read/Wiie
Lp Max. 0.1 uH Read/Write/ldle
Rp Max. 0.01 Q Read/Write/ldle
Vet 0.00 + 0.01 v Read
ver 3.50 £ 0.01 v Write
Vys 6.00 + 0.01 v Read/Write/Idle
RL1 200 £ 1 Q Read/Write/ldle
AL2 [IE V. Read/Write/Idle
lwe 0 mA Read
lwe 01 mA Write
Ambient Temperature 25+2 °C Read/Write/Idle
Head Selection Table
Head Selected VHS1 VHS2

0 VHHS VHHS

1 VLHS LN

4 VHHS VLKS

3 VLHS VLHS

7-13
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Connection Diagram

ws wiite | Read
r—é—‘ Select Amp

MARS
Unsafe

Read

Pre-Amp Ho1
T Z < -
: N X Ho2
Write
ALt ! DX Driver :
oY > |
Ri2 |
7 I Read |
| Pre-Amp I H11
| < 13
|
CE chi | H12
ip }— 3
I ; Enable Write |
/J; VcE | Driver |
| |
| 1 |
| Read |
Hs1 Head 0 < A Pre-Amp H21
j‘;_ Vus | % Head 1 iBI e
| °
Hs2 g Head 2 I Write |
Driver
_|_ Head 3 N |
T i
| |
| Read |
| g Pre-Amp H31
I <
| Ha2
| Write |
| Driver ’
! > I
| |
! 1
L ____ J

-+ Ver
]!

83-002584C
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uPC751/752
Mode Select
The circuit has three modes of operation: Read, Write
and Ildle. The state of the Chip Enable and Write Select
determines the mode of operation as shown in the
following tabie.
Mode Select
Limits Test
Parameter Min. Max. Unit Conditions
Chip Enable
VHCE 5.5 6.3 ) ldle
VicE 0.0 0.7 v Read/Write
IHCE —110 —50 1A Idle, Vgg = U+ — 0.5V
ILCE -1.3 —0.7 mA Read/Write, Vgg = 0.0 V
Write Select
VHws 32 38 ) Write/ldle
Viws —0.1 0.1 v Read/Idle
Thws 0.35 21 mA Write/1dle (transition unsafe current off)
0.7 35 mA Write (transition unsafe current on)
Iws 6.1 mA Read/ldle
Switching Delay 0.5 us Al modes
Supply Current Head Select
Limits Test One of four heads may be selected by controlling the
Parameter Min. Max. Unit Conditions state of two head select inputs. The head is selected
— 12 20 mh Read/Write as specified below:
Icein 150 A ldle Head Select
leERwW 70 mA Read/Write Limits
i 0 mA Ide Test
EEID Parameter Min. Max. Unit Conditions
Total Head | te ¢ ViKs —097 —061 Vv Temp = 0°C ~ 70°C
otal Head Input Curren
N . —2. —1. =0°C ~ o
Sum of all head input currents with lyc =0 Vins 238 —152 U Temp =0 e
— IHHS 240 LA
Limits
- ) Test ILhs 60 A
Parameter Min. Max. Unit Gonditions ~—— I 5
TC(W) 30 mA  Wrilte Vgt =35V Switching Delay d
Inc(R) 0.16 mA  Read Vgr=00V
Idle, VgT = 3.5 0r
Iyclin) 010 WA ooy
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Read Mode (uPC751B)

In the Read mode the circuit functions as a low noise
differential amplifier. The state of the head select inputs
determines which amplifier is active.

Read Mode (\PC751B)

Limits Test
Parameter Min. Max. Unit Conditions
Input Current 20 A Vy=0V
Differential Input Capacity 18.8 pF Vy=0V
585 915 Q Viy=0V,25°C
Differential Input Resistance 565 915 Q Vy=0V,0°C
(Damping Resistor) " e T PSRN Vm o v dep T
Output Offset Voltage 100 my Vy=0V
Common Mode Output Voltage —0.75 —0.50 v Vn=0V
28 43 wv Viy = 1 mVp-p, OVBC, f = 300 kHz, 25°C;
Differential Gain 30 45 vy Viy = 1 mVp-p, OVDC, f = 300 kHz, 0°C
27 40 A Viy = 1 mVp-p, OVOC, f = 300 kHz, 70°C
Vo (Viy=5mV) — Vg (Viy=0mV, 50 mV
Gain Linearity (0C) 0.9 11 0 (Vi 1= Yo hw )
Vo (Viy=05mV) - Vg (Vjy=0mV)/ 5.0mV
Ziy =0Q, Vjy = tmVpp
Bandwidth 30 MHz Gin@faw  _ 348
Gain @ 300kHz
Input Noise 6.6 UVRMS Vi =0V, Z)y =0Q, 15 MHz power bandwidth
Common Mode Input to _
Differential Output Rejection Ratio 4 a8 Vin =5 mVp-p. OVOC, < 5 MHz
Power Supply Rejection Ratio
(referred to the AVgg or 45 dB Viy=0V,f<5MHz
AVEg = 0.1 Vp-p input)
Channel Separation 40 dB Vjy = 1 mVp-p, OVDC, f = 300 kHz, three channels driven
Unsafe Current ... nl ........... f".A ........ ‘f‘f‘!’. F'.".r!"."..:.[.l "'A ...............................
40 45 mA Write Current = 45 mA
Read Mode (uPC752B)
The same as uPC751B except for the following char-
acteristics.
Read Mode (\PC752B)
Limits Test
Parameter Min Unit Conditions
Output Offset Voltage mV Uy=0V
8.5 'A] Viy = 1 mVp-p, OVDC, f = 300 kHz, 25°C
Differential Gain 8.5 A
1.5 v Viy = 1 mVp-p, OVDC, f = 300 kHz, 70°C
Vg (Viy =5mV) — Vg (Vjy =0mV) 50 my
Gain Linearity (DC) 0.9 11 chl 0 Vim
Vog(Vy=05mV)— Vg (Vjy=0mV)/ 5.0mV
Input Noise 25 UVRMS Viy =0V, Z)y = 0 Q, 15 MHz power bandwidth
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uPC751/752
Write Mode
In the Write mode the circuit functions as a current gate.
Externally supplied Write current is gated by the state
of the head select and data inputs to one side of
one head.
Write Mode
Limits Test
Parameter Min. Max. Unit Conditions
Differential Input Voltage 0.225 )
Single Ended Input Voltage —2.0 —0.45 )
DX DY Input Current —2.0 +2.0 mA
Current Gain 0.95 1.0 lwe = 45 mA
Write Current Voltage —-3.1 —3.0 ) lwg = 45 mA
Head Current Transition Time 15 ns lwc =45ms, Ly =10,1=5 Mz
Head Current Switching Delay Time 15 ns Iwg =45 ms, Ly=0,1=5 MH:z
Head Current Switching Hysteresis 2 ns ;‘I'I’f;“ :?n;"ss li“nsz 0. 1= 15 MHz; data rise
0.1 mA lwc=30mA, f=2MHz, Ly =9 uH
wstecurent ag SRR Iwc S m iy MHz Lu 4 #“ ...................
...... 20mAIw|;=45mAn||=oonnosldsutheadnnly
1.0 us lwc=30mA, t=2MHz, Ly =9 uH
nsale Swichng Dty Trme e T PRI Iwc S mA i3 MHz I.|| 4 ”“ ...................
...... ] 04Uuslwc=45mAH"=°°
Unselected Head Current 1.5 mAo-p lwc=45mA, f=2MHz, Ly=9.5uH
Differential Head Voltage 9.0 Vo-p lwg =45 mA, Ly =10 uH
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NfE" ’ uPC754
. MAGNETIC SERVO HEAD

NEC Electronics Inc. PREAMPLIFIER

Description Pin Configuration

The uPC754 is a two stage wideband differential

amplifier which features a very narrow gain range and U

30 MHz bandwidth. This device is designed to be used +InpulE El Test (see note)

primarily as the preamplifier for the servo head of the
model 3348 head/arm assembly.

Features

O Very narrow gain range
0O 30 MHz bandwidth

Ordering Information

w[j]

3 GND
H — Output

Operating
Part Temperature = E H + Output
Number Package Range
1PC754D Ceramic DIP 0°Cto +70°C UPCT54D
Absolute Maximum Ratiﬂgs Note: Pin 8 cannot be connected to any circuit. R
Power Supply Voltage —12v
Differential Input Voltage +1v Connection Diagram
Operating Temperature Range 010 +70°C
Storage Temperature Range —65 to +150°C

Comment: Stress above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

1

0

£ ]

Head 2

10
13003

Output

S
< 130 Q
>

0.1 4F
s J: ~8.3V

Note: A 0.1 uF ceramic capacitor is recommended for

good power supply noise fil

U

ltering.

83-002586A
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Recommended Operating Conditions
Limits

R Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Supply . _745-83 —
Voltage v 745-83 —9.15 V
Input
Signal Vin 2 mipp
Ambient °
Temperature J 0 0 ¢
Electrical Characteristics
Ta=25°C,V—=-8.3V £10%
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Differential Gain n 93 110 RL=130Q
Bandwidth BW 10 30 Mz Vjy=2mVp,
Input Resistance Rin 800 1000 1250 Q
Input Capacitance Ciy 3 pF
Output Dynamic Range (Differential) 350 mipp RL=130Q
Power Supply Current lee 26 35 mA  V—=-015V
Output Offset Vos +600 my Rg=0R =130Q
Equivalent Input Noise ey 8 14 uV Rg=10,RL =130 Q, BW =4 MHz
PSPR, Input Referred PSPR 50 65 8 Rg=0,1<05MHz
Bain Sensitivity (Supply) +1.3 % R =130Q
Gain Sensitivity (Temperature) —0.2 %/°C Tp=25°Cto 70°C, Ry =130 Q
CMRR, Input Referred CMRR 55 70 a8 f=<5MHz
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NEC Electronics Inc.

©uPC1042
SWITCHING REGULATOR
CONTROL CIRCUIT

Description

The uPC1042 is a switching regulator control circuit
designed for use in Switch Mode Power Supplies
(SMPS). The uPC1042 uses the Pulse Width Modulator
Technique (PWM) and features on chip voltage refer-
ence, dual error amplifiers, oscillator, pulse width modu-

Pin Configuration

+ Input A —/ 16 :] Compensation 1
~Input A [] 15[ v+
Compensation 2 [] 14 ] GND2

Ce
Ca

Compensation 3 [:

13
uPC1042C
+ Input B [ # 12 g

R EEEE

lator comparator, pulse steering flip flop, dual phase —lnpulsg 1 [ Veer
output drivers, and deadtime adjustment. The uPC1042 Dead Time Adj. wjer
is ideal for forward and push-pull converters with GND1 =Ly
minimum external circuitry. 83-002495A
Features Ordering Information
O Internal oscillator has symmetrical triangular Operating
waveform Part Temperature
O Adjustable dead time (0 to 100%) Number Package Range
O Includes a misoperation-preventing circuit at low uPC1042C Plastic DIP —20°C to +85°C
input voltage
O No double pulsing of outputs
O Error ampilifier Il can operate with 0 V input
voltage level
Equivalent Circuit
I _________________________ |
|
| |
Vv 101 l +5V
REF T I
| I |
V+ © ! Ref. Voltage Low V. Stop |
} > g |
9 I ?+5v L J)—I'_—g Ca
Rt
o 8 Oscillator I } o ° | j ) hﬁ |
| T |
| |
| A \ |
7 I Comp. 2
0 Adi. O | / | 13
—l—O Cs
! Comp. 1 > —l—‘-\ } J I
Compen- 3 e —TJ
tion2 O— = 14
* [ Error Amp. 1 / ! O GND 2
+ Input A 5—-'— N +ﬁ/+ Error Amp. 2 l & +inputs
—input A 6—'——7 — _ : :G) — Input B
n- 8 4 Compen-
°f$‘:n o sation 3
' I GND1
| |
e o e o
83-002494C

7-21



uPC1042

NEC

Absolute Maximum Ratings

Recommended Operating Conditions

Ta=25°C Limits
Supply Voltage 0V ) Test
L4 Parameter Symbol Min. Typ. Max. Unit Conditions
iipiit Voiiage Y
Supply V- 8 12 168V
Qutput Current (Each Output) 100 mA Voltage
Reference Qutput Current 40 mA Output Vo % 32 v
Total Power Dissipation 800 mwW Voltage
Operating Temperature Range —20 to +85°C g::lr.:'m lp 5 20 40 mA
Storage Temperature Range —4010 +125°C Reference
Comment: Stress above those listed under “Absolute Maximum Output IREF 0 3 5 mA
Ratings” may cause permanent damage to the device. This is a Current
stress rating only and functional operation of the device at these Oscillation
or any other conditions above those indicated in the operational Frequency fose 20 40 100  khz
sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device
reliability.
Electrical Characteristics
V+ =12V, Tp = 25°C unless otherwise noted
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Reference Section
Output Voltage Vg 46 5.0 5.4 v Ip=0
Line Regulation REG{N 13 35 mV BV<V+=20V,Iger =10
Load Regulation REGL —25 -10 m/  O0<Iggr<20mA
Ripple Rejection RR 60 8 =120 Hz
Ve Drift AVRgfp/ AT 200 750  wpV/°C  —20°C < Tgpy < +85°C
Low Voltage Stop Section
Startup Voltage V+(Lto H) 1.5 v 0=sV+=12V
Hysteresis Voltage Vhys 0.5 v o<sv+<12v
Oscillator Section
Maximum Oscillation Frequency fmax 100 kHz
Initial Accuracy +5 +10 % Rt, Ct constant
Temperature Stability —6 -10 % —20°C < Tgpy < +85°C
QOutput Voltage (High) Vo 4 ]
Output Voltage (Low) VoL 2 v
Line Frequency Stability +1 +2 1% 8V=sv+=<20V
Error Amplifier 1 Section
Input Offset Voltage Vip +2 +10 mvV
Input Offset Voltage Drift AVyo/ AT +4 +10  wV/°C —20°C < Tgpy < +85°C
Input Bias Current [’} +1.3 +10 LA
Large Signal Voltage Gain Avor 12 87 dB
Common Mode Input Voltage Viem 12 40 )
Common Mode Rejection Ratio CMRR 70 [}
Small Signal Bandwidth GBW 2 MHz  Ay; = 0dB, Cy = 560 pF, C2 = 150 pF
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uPC1042

Electrical Characteristics (Cont.)
V+ =12V, Tp = 25°C unless otherwise noted

Limits Test
Parameter Symbo! Min. Typ. Max. Unit Conditions
Error Amplifier 2 Section
Input Offset Voltage Vio +3 +10 mv
Input Offset Voltage Drift AVjo/ AT +3 +10  uV/°C —20°C < Tgpr < +85°C
Input Bias Current Iy —1.5 -10 LA
Large Signai Voltage Gain AyoL 12 100 a8
Common Mode Input Voltage Viem 0 3 v
Common Mode Rejection Ratio CMRR 70 a8
Small Signal Bandwidth GBW 12 MHz  Ay2 = 0dB, C3 = 220 pF, C4 = 470 pF
Maximum Output Current 1.0 mA
Dead Time Adjustment Section
Input Bias Current Iy —4.5 LA
Input Voltage (0% Duty) Vin 1.35 v
Input Voltage (100% Duty) Vin 33 )
Output Section
Collector to Emitter Voltage VgE 40 v Ic=1mA
Coltector to Emitter Cutoff Current Iceo 10 uA - Vgg=40V
Collector Saturation Voltage VCE(SAT) 0.55 0.7 v Igc =20 mA
R T e L NURRR. A RUUUUTR " lg=20mA V+ = 12V, Ry = 560 O
Fall Time t 70 ns
Total Standby Current lccss 12 15 mA V+ =20V, lgegg =0
Operating Characteristics
Ta=25°C
M Power Di: ti Oscillator Frequency vs. Rt and Ct
1.2 1M
V+ =12V
5
_ e 3 Cr = 220 pF
§ = \\ J 470 p:
£ o8 £ 100k ~ - 1000 pF
:§ \ § 5 \\\ —~
?' o8 g s \\\\‘/\\ ——
] 125°C/W <
& 3
E 04 % 10k \ \\ \¥
% 38 N /
* 0.2 g 2200 F \é"\\ g
-4 4700 pF' i 8
, g " 0.01 4F \\ g
25 50 75 100 125 o 20 40 60 80 100

Ambient Temperature (°C)

Timing Resistor (kQ)
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Operating Characteristics (Cont.)

Ta=25°C
Error Amplifier I, Av1 vs. Freauency
120 -
Cq r C2 T V+=12V
1 560 pF 150 pF
100 1l 1000 pF 560 pF 1 —
5 Il 4700 pF 1500 pF 3
g IV 0.047 4F 4700 pF 2
16
g 80 O\ ]
S \
% \ Cq Ce
7 -
g VNN
2 \
o 4 \\
>
k] \\K
20 3
\ \ g
N8
S
0 2
1 10 100 1k 10k 100 k 1™ 10M
Frequency (Hz)
Correct Saturation Voltage vs. Collector Current
s
& s
2
3 3 Y
3 H
E 1 //
- A~
& P L~
e
5 o1 ~
2 L~
8 3 =
| 5 s
g g
8 g
o S
L 1om 8
0.1 3 s 1 3 s 10 3 5 100
Collector Output Current (mA)
Total Standby Current vs. Supply Voltage
12
o A

A

Supply Voltage (V)
o
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5 10 15 20 25
Total Standby Current (mA)

w

tR, tr — Rise Time and Fall Time (s)

Icc — Total Standby Current (mA)

Large Signal Voltage Gain (dB)

120

ier 11, Ava ve. Frequen

100

60

W NN

N

40

N

V+=12V
6 3
5
4
T
Cq C2

| 220pF 470 pF

20

\k\

Il 380 pF 1000 pF
Il 1500 pF 4700 pF
IV 2200 pF  0.01 uF

10 100 1k 10k
Frequency (Hz)

Output Section Rise Time and Fall Time vs. Collector Current

10u

5

V+=12V

3

Q

\

2 5 1 3 5 10
Collector Output Current (mA)

83-002501A

Total Standby Current vs. Ambient Temperature

V+=12V

\

—25

0 25 50
Ambient Temperature (°C)

© g3-002503A

~
o
-
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Typical Application

fosc = 40 kHz

L+ V+(8to16V)
O

<56 560
[~ anD2 D4 0 —

p:
© Output Output Cr
4—O A

B

Ry

iCompAlﬂi I—'_|15 GND, |14 rs—lw Ta 12 [Vaer I I_—Iw T
1

+5v| | |
bosv:op [ VRFF | [ Osc. |
[ ¥ =

<|

| F/FQr

o)
A

Loop Gain

Avi) = RF1

Comp. I 25k

Error
Amp |

Avi) = RF2
100

Rr2; Rr2
Feedback Resistor
for Gain Control

| | Avz) =~ 60dB
C C
" i i
17 04 ; AVAV" R;
Capacitors K K Rr2 2
for Phase s 55 SRe, (100K Rl
Compensation 3 (100 k)
- <

2. ok <? S SRy Cs L
C
35 kﬂ, VR y 50 k S 100 SE:8k) —[-(10 ) T 6

fe) o) Cs: Soft Start Capacitor
Vo Sense Io Sense R4, R2: Resistor for Dead Time Control
o -
(=20 to —50 mV)

83-002504C
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Internal Waveforms (Timing Charts)

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 @
Output

Comparator Il
Output

Output Cp

Output Cg

LI L

Dead Time Adj. Input Voltage
(Pin 7 Input Voltage)

(Pin 3 Output Voltage)

\ Error Amplifier Output Voltage

83-002505C
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NEC Electronics Inc.

uPC1060

PRECISION 2.5 VOLT
REFERENCE REGULATOR

Description Pin Configuration
The uPC1060 is a precision low voltage reference regu-
lator which uses the band gap voltage reference tech- mput CJ1 8 gnc
nique. It features low temperature drift and low supply Ouput 12 o oeoc 7 NG
current drain. The uPC1060 is ideal for use in instru- N []3 §Hne
. C e Nc[]a s[nc
mentation and D/A converter applications.
83-002507A
Features X
. Ordering Information
O High accuracy: Vo =25V £ 1% .
O Low temperature drift: AVo/AT < 40 ppm/°C part T:;;:::?w
O Low.supply current: Icc < 1.5 mA Number Package Range
O Bquivalent to MC1403 4PC1060C Plastic DIP ~20°C 1o +70°C
Equivalent Circuit
1
’ 0]
Input
Ry2 R13
Q4 Qi3
: f o
Q3
Km
Rs Rz Re }—-——————-
2R
Q1 Q12 )
Qqo | Qs\‘
Qs 2
——0
Output
Qs K Qg Q6 |
SRs
a1y
@ A
R2 >
L, v
Ria
Ris 3
—AA——A—A Y
GND
83-0025068
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Absolute Maximum Ratings

Recommended Operating Conditions

Input Voltage a0V Limits
Power Dissipation 350 mw Parameter Symbol  Min. Typ. Max. Unit
Operating Temperature Range —20to +70°C Input
Voltage ViN 45 40 )
Storage Temperature Range —55t0 +125°C Range
’ . . Output
Comment: Stress above those listed under “Absolute Maximum  pyrrent lg 0 10 mA
Ratings” may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at these ~ Power Py 350 mw
or any other conditions above those indicated in the operational Dissipation
sections of this specification is not implied. Exposure to absolute Operating R
maximum rating conditions for extended periods may affect device Temperature Topr —20 +170 C
reliability.
Electrical Characteristics
TA=25°C,Viyn=15V,I0=0
Limits Test
Parameter Symbel Min. Typ. Max. Unit Conditions
Output Voltage Vo 2475 250 2.525 )
Temperature Drift ° _90°
Output Valtage AVg/AT 40 ppm/°C 20°C < Ty < +70°C
Output Voltage Change Vo 70 mv —20°C < Tp <+70°C
. . 4.5 mvV 1/V=Vy=<40V
Line Regulation REG|N 30 45V <Vy=15V
Load Regulation REGLgAD 10 mv 6<lg=10mA
Input Current ™ 1.5 mA
. - ! SV=Vy=<15V,lg=0
Ripple Rejection Ratio RR 90 B f= 120 He
) 45V=<Vy=<40V
Output Noise Voltage ey 80 HVp-p 0<lg<10mA
Output Short Circuit Current I0SHORT 17 mA Vo=10
Typical Circuit
Input T— uPC1060 TQ Output
CIN co
0.1 4F 0.1 uF
.[ GND }‘
83-0025088
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NEC Electronics Inc.

vPC1555
PRECISION TIMER
CIRCUIT

Description

The uPC1555 is a highly stable precision timer capable
of producing oscillation in the astable mode and accu-
rate time delays in the monostable mode. In the astable
mode as an oscillator, the free running frequency and
duty cycle are accurately controlled using two resistors
and a capacitor. In the monostable or time delay mode,
only one external resistor and capacitor is required. The
totem pole output drivers can sink or source up to
200 mA making these devices ideal for driving small
speakers, transducers, and single ended AC/DC
converters.

Features

O Operates in both astable and monostable mode
O Output can drive TTL loads

O Adjustable duty cycle

O NE555 direct replacement

Pin Configuration

o] v+

_qﬂ Discharge

Comp- E] Threshold
arator

GND El

Trigger |2

I~

Output E

3 Control Voltage

meset [

UPC1555C
83-002568A

Equivalent Circuit
8
O
v+ L
Rz :: Ra S Rn
Qs Qs 1k 5k < 6.2k
Q22 \4
Q14 A -—ﬁan
——-——Koza
:: Ri2
| $ 3.9k
6 $Re
o Qs N 275k
Threshold 3
Q; a 1—O
2 %3 Output
5 2/3Vcc Q2
e ar @
Control 1 17 21 a
Voltage < Ry SR, i
> il
S 10k S5k f‘Z r
W
[ Q;
; S
1
oo Qs Qs Qs Qs ¥ aw AA Qs
2 ™
O— Q7 Q10 -—KQ
Trigger LN ®
l’/015 8
a
Reset Q25
a S Rs Rg S <
7 Q2 13 5k 03 < Rg
Discharge I
Qig Z
83-0025678
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Absolute Maximum Ratings
TA =25°C

Ordering Iinformation

Operating
Part Temperature
+
Voltage Between V+ and GND 18V M Package Range
Povier Dissipation, © Package 600 mw PC1555C Plastic DIP 0°C to +70°C
Power Dissipation, G2 Package M0 4PC155562 Plastic Miniflat 0°C to +70°C
Operating Temperature Range 0to+70°C
Storage Temperature Range —55 to +125°C
Comment: Stress above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.
Electrical Characteristics
Ta=25°C,V*=+4+5Vto +15V
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Supply Voltage V+ 45 16 v
Supply Current Ige UUURRURRRS. DU 8. mo VETSVA = oy
10 15 mA V+=15V,R =0, Vg=0V
Threshold Voltage Vip 2/3V+ )
Threshold Current M 0.1 0.25 pA - Note 1
Trigger Voltage VRig
Trigger Current ItRIg
Reset Voltage Vest
Reset Current IgsT

Control Voltage Level

Output Voltage Drop (Low) Voo
0.1 0.35 ) V+ =5V, Igyk =5 mA
125 v V+ =15V, Iggypge = 200 mA
et olage g (Hh) Vo e 33 ............... SRR |suum; E Samd
o sy PV Vlsuum:e=|0 R SSAMALIEEN
Rise Time Output tg 100 ns
Fall Time Output 1 100 ns
Timing Error, Astable:
Initial Accuracy 1 % Rp. Rp = 1k to 100 kQ, C = 0.1 uF
v Tomorre T R p.p.m'/'°‘l:.
Moy T 001 ............. WA

Notes: 1. This will determine the maximum value of Rp + Rp for 15 V operation. The maximum total resistance is 20 MQ.
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Operating Characteristics

Tao=25°C
Minimum Pulse Width Supply Current vs.
Required for Triggering Supply Voltage
1.2 T 12
V+=15V A
1.0 10
o, ==
,g / —20°C /
£ 08 / / g 8
3 E 25°C
i / z % /< !
2 08 / £ 70°c__|
< Ty=125°C S ——
E g =
£ 04 @ 4 %
H] /( Ty=25°C
0.2 < 2 <
/7 g g
8 g
8 [] 3
[ 1 2 3 4 5 6 5

10 15

Lowest Voltage Level of Trigger Pulse (V) Supply Voltage (V)

High Output Voltage Drop vs.

Low Output Voltage vs.
Output Source Current

Output Sink Current
’ * []
1
T
L] —20°C
p——'/, T
fm ™" |1 ; 25°C A
frt |
G Ly 70°C \14\
s s 7
= —20°C =
% 1 s /
> 25°C >°
I 0.1 =
70°C
]
< <
g g
0 8 0.01 8
1 3 5 10 30 50 100 1.0 3.0 5.0 10 30 50 100
Isource (mA) IsiNk (MA)
Low Output Voltage vs. Low Output Voltage vs.
Output Sink Current Output Sink Current
10 T 10 -
| vi=10v I | V+=15V
—
—20°C
-
o ~20°C /ﬁ
25°C
1 // 1 a
Sf e
y B2
25°C 5 25°C — 2
g
0.1 L /\ =
70°¢ = _ o1 70°C /,4
= . - —20°C
]
>
—20°C < 3
2 g
0.01 8 0.01 8
1.0 3 5 10 30 50 100 1.0 30 50 10 30 50 100
IsiNk (mA) Isink (MA)
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Operating Characteristics (Cont.)

Ta=25°C
Output Propagation Delays vs.
Voiltage Level of Trigger Fuise
1.2 T T
Ta=+25°C
1.0 /
z
£
< 08
&
8 V+=5V / /
€
S 06 N
s
3
g A
S 04 A A
a 7 // L/
0.2 V+=10V,15V <
g
| || :
8
0 0.1 0.2 0.3

Lowest Voltage Level of Trigger Pulse (V)

Applications
Monostable Operation

When the timer is operated as a monostable multivibra-
tor, one external capacitor (C4), and one external
resistor (R4), are used as shown in figure 1. When the
trigger input is reduced below 1/3 V+, the timer
internal flip-flop is set. This releases the short circuit
across the external capacitor and the Q output goes
HIGH. The voltage across the capacitor voltage reaches
2/3 V+, the internal comparator resets the flip-flop
and the external capacitor (C4), is rapidly discharged,
provided the trigger voltage is returned above 1/3 V+
(figure 2). The output is now in LOW state and a new
timing cycle may be initiated. The time that the output
isinthe HIGH stateisgiven by 1.1 R.C., or can be taken
directly from figure 3. Both the charge rate and internal
threshold are directly proportional to the supply volt-
age. 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.

Astable Operation

When the timer is operated in the astable mode, two
externalresistors (Ryand Ry), and one external capaci-
tor (C4), are used as shown in figure 4. With this
connection scheme, the external capacitor (C1), charges
and discharges between 1/3 V+ and 2/3 V+. The
charge time (output HIGH) is:
t=0.693(Ry + R2)C4
The discharge time (output LOW) is:

to = 0.693R,C4

7-32

Discharge Transistor (Pin 7)
Voitage vs. Sink Current

1000 T TTT

V+=5V
s

AN

.,
100 e 7/

»
—{o |

0O—0

Vsar (mV) Pin 7
»
<

S
10 o

83-002576A

0.01 0.1 1 10 100
Isink (mA) Pin 7

The total period for one cycle of output HIGH and out-
put LOW is:
t=1ty +t, = 0.693 (Ry + Ry)Cq
The frequency for this period, T, is:
f=1 -1
t 0.693(R1 + R2)C4

The astable free-running frequency can also be found
from the graph shown in figure 6. The duty cycle, the
time the outputis LOW divided by the period, is given by:

to Rz

D = =
ty+t,  Ry+Rp
Figure 1. Monostable Circuit
5Vto15V
O *
|
|
RL |
Trigger ; s
d |
<
+— 2 7 2Ry
| uPC1555
Output . 3 6
|
Reset O— 4 5 —_L
Control
U 0.01 ::; 1

777 171
83-002577A
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Figure 2. Monostable Waveforms Figure 5. Astable Waveform
t = 0.1 ms/div
Trigger Vonge 2 Vi diy T output Vollagel t= 0.5 ms/div
5 V/div “y
m o
e ap
H ay Capacitor Voltage
1.7 Vrdiv
Output Voltage 5 V/div|
g / o »
J / K <
Capacitor Voltage Cy 2 V/div / | é §
R{ =9.1kQ, C1 =0.01 4F, RL = 1kQ R1 = Ry = 4.8kQ, Cy = 0.1 uF, R, = 1kQ
Figure 3. Time Delay Figure 6. Free Running Frequency
100 T 7 100
t=11CRy \ \ \
10 NG 1 \\\\
o ®) / N\ N N
\ Yy
1.0 kQ

//
/

//
//

7 7
y 100 kQ

0.1

0.1

Capacitance (uF)

3

9

o
Capacitance (uF)

(Ry - 2Ry) \

\%\:\‘
/

NN
NN

0.01

Ry
yd

N\

0.001 3 0.001 N 3
10 us 100 us 1.0ms 10ms 100 ms 10s 10s 0.1 1.0 10 100 1.0k 10k 100 k
Time Delay Free Running Frequency (Hz)
Figure 4. Astable Circuit
5Vto15V
(o
SRL SR
5 '
—1 2 7
uPC1555
3 6
Output
e
a 5 3k
Control |
Voltage Cq
J: 0.01 uF
83-002580A
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. uPC1571
NEC Electronics Inc. COMPANDER
Description Pin Configuration
The uPC1571 is a dual gain control circuit in which
either channel may be used as a dynamic range CrecT(A] ; 1 I‘;"‘C’""
compressor or expander. Each channel contains a 'N:‘:g::;g s :i :’IN::::;][B‘
fullwave rectifier, atemperature compensated variable GND 4 13 E v+
. . igs uPC1571
gain cell, and an operational amplifier. ~Input A[] 5 12 [1-Input B
R3al[]6 1R
This circuit is well suited for use in telephone systems, oﬂ.,,uf:E 7 10 30.3:,,.,.5
limiters, voltage control amplifiers, and noise reduction THD Trima [} 8 9 | THD Trimg
circuits. 83-003293A
Features Ordering Information
O Single power supply operation Operating
O Temperature compensated Part Number Package Temperature Range
0O Complete compressor and expander in a single uPC1571C 16 pin Plastic DIP 0°C to +70°C
package
O Dynamic range greater than70dB Absolute Maximum Ratings
O Outputs fully protected against short circuits Tp = +25°C
Block Diagram Power Supply 16V
Input Voltage (Note 1) 16V
THDTRIM R3  —IN Power Dissipation 400 mW
Storage Temperature —55t0 +125°C

Variable
Gain Cell

Rectifier

INRECT

Crect
83-003294A

Recommended Operating Conditions

Limits
Parameter Symbol m Unit
Operating Temperature Top 0 0 °C
Power Supply V+ 6 8 135 V
Rectifier Capacitor Crect 20 22 uF

Note: 1. Applies to all input terminals.

Comment: Stress above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. Thisis a stress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.
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Electrical Characteristics
Ta=+25°C, V+ =8V, Crect = 2.2 4F

Limits

Test
Parameter Symbol Min Tvn Max Unit Conditions
Power Supply Current lee 25 40 mA Uy=0V
. d 1.
Internal notsralm:e Voitage Vyes 1.7 18 9 v Tp=0°C 10 +70°C
Vyef Change with Temperature AVyg/ AT 15 30 mV/°C
Output Current lg +10 mA
Slew Rate SR 02 V/us
T -2 +2 9
Internal Resistor Tolerance 0 0 % Tp=0°Cto+70°C
Change with Temperature 1200 1800 ppm/°C
Unity Gain Level Tunity -1.5 0 +1.5 dBm Viy=Vg
Total Harmonic Distortion THD 0.5 2 %
Expander Output Noise M —100 dBm Af =3 kHz
Vari —0. . =
Ga!n arlalfun A AGp 0.2 0 +0.2 dB Viy = —30 dBm 1= 1 Kz to 5 khz
Gain Variation B AGg -0.5 0 +0.5 dB Ta=0°t0+70°C
-20.2 -20 ~19.5 dB Viy =—20dB
- i =
—80 dB Viy=-80dB
ST e
—20. —20 ~19. d IN=—
Expander Output Vo -315 -30 200 dB Vi = —30 dB
—40 dB Viy =—40dB
Channel Separation cS 60 dB
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uPC1571

Operating Characteristics

Tp =25°C
Power Supply Characteristics Expander Characteristics
5 +20 ‘ I
1: 100 Hz to 10 kHz
a 0
< —~
E @
=3 T 20
g H
3 -
3} =
32 / 2 -0
5]
1 < —60 <
/ i :
8
P 2 a0 Noise Level ;
[ 10 20 —80 -60 —40 —20 0 +20
Power Source Voltage (V) Output Level (dB)
Distortion-Output Voltage Characteristics (Compander) Compressor Characteristics
10 +20 l ‘
n em— 100 Hz. 1 kHz
1 0 ———— 10 kHz
£ 10 \ &
g ¥ B -20
T & 3
Lt y 4 H
§ 7 3 /
: 7 e
3 o1 -
Noise Level 4
< —60 7, <
g 3
t: 100 Hz-10 kHz ] r 8
[ LI H / H
3 —80 3
0.01 0.1 1.0 10 —80 —60 —40 -20 [ +20
Output Voltage (V) Output Level (dB)
Frequency Characteristics (Compander)
+20 T T TTITI
IN = +10 dB
.l N
0 ae il
I TN
B ~20 dB
T _. . bt
37 :
3
3 —40 dB
2 4 s
3
’ T
N
—60 dB ™
—60 Lopmem <
NIE
8
—80 3
10 100 1k 10k 100k

Frequency (Hz)
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Gain Cell Operation

The gain cell isa multiplier comprised of two transistor
pairs. 1y and I, are fixed within the IC; Ig is a control
current suppiied by the rectifier. This current deter-
mines the amount of output amplification:

lg*in la*ViN

lo = =
140 ,UA R1
v+
[ I A |
I Current | |
140 yA Motor | ]
Ly{--LJ
To
+ Op-Amp
—IN
Terminal
ViN
Q3 Q
Ig VREF
2(=214) f
240 uA
= From
- Rectifier
83-003300A

Rectifier Operation

The output current of the op-amp is averaged by CrecT
R then doubled to become Ig:

ViN (avg)
Ig = —R1
GT?
o '_:E}v_ ve el
VREF O————

83-003301A
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Compressor Operation

Using the uPC1571 as a compressor involves placing
an expander in the op-amp feedback circuit. For
example, if the input increases by 6 dB, the output is
limited to 3 dB. The 3 dB increase produces a 3 dB
increase in the output of the gain cell, which resultsina
6 dB increase in feedback current.

.84
Gain =
VIN (avg)

Vo = (gain) (VIN)
Note that op-amp feedback is AC only. Cpc and the two
Rpc provide DC feedback to set the DC bias at the
op-amp output:
R
DC (total) ) VRer
R4

The output of the compressor will be biased at 3V DC,
assuming the internal resistors are used:

Rs3
Vo (pc) = (1+ =) VRer
Ra

Vopo (pc) = (1+

Note that external resistors may be placed in series
with R3 to change the gain, or with R4 to change the
output DC bias.

1/2 uPC1571
R2
CrB
N 20k
Gain +
14 Cell —H
R
10k Crp,
Rectifier [k
N Cour
ffcnscr +— =Vour
Rpc - Roc
AVAVAV l Av‘v‘v
I Coc
R3
CiN 20k
S SV AN
VREF
i 7

ERETIRRIZY
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uPC1571

Expander Operation

When connected as an expander, the input signal is
applied to both the rectifier and the gain cell. When the
signal drops by 6 dB, the gain current drops by a factor
of 2 so the overall gain drops by 6 dB. Thus the output
level will drop by 12 dB.

Gain = (1.43) (VN (avg))
Vo = (gain) (Vin)

83-003303A

Applications

A. Automatic Level Control

With the rectifier input tied to V|y, a very high per-
formance ALC can be built. Gain is inversely pro-
portional to input level, so a 20 dB drop in input
produces a 20 dB increase in gain. Circuit shown will
maintain a fixed output £1 dB from —43 dBm to
+14 dBm at 1 kHz.

CrecT

I
L o
AG
— 2uF

33k 33k

10 uF

= 4

30 pF

R3
vin | 14F 20K

VREF

30K

83-003304A
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NEC Electronics Inc.
PRELIMINARY INFORMATION

uPC1663/1664

ULTRA-WIDEBAND

DIFFERENTIAL AMPLIFIER

Description

The uPC1663 and uPC1664 are video amplifiers with
differential input and output stages. An ultrahigh-
frequency process (fr = 6 GHz) improves ac per-
formance compared with industry-standard type 733
video amplifiers. The uPC1663 and uPC1664 are excel-
lent as sense amplifiers for high-density CCDs, as
video or pulse amplifiers in high-resolution displays,
and in communications equipment.

Features

0O Bandwidth and typical gain

120 MHz at AyoL = 300

170 MHz at AypoL = 90

700 MHz at AyoL =8

Very small phase delay

Gain adjustable from 8 to 300

Frequency compensation not required
Pin compatible (uPC1664C) with type 733
Pin compatible (uPC1663C) with type 592

oooog

Ordering Information

Operating
Part Temperature
Number Package Range

4PC1663C 8-Pin Plastic DIP 0to +70°C
1PC1664C 14-Pin Plastic DIP 0to+70°C

Absolute Maximum Ratings

Ta=25°C
Voltage Between V+ and V— +8V
Power Dissipation xPC1663C 500 mW
Power Dissipation uPC1664C 570 mW
Differential Input Voltage +5V
Common Mode Input Voltage 6V
Output Current 35 mA
Operating Temperature Range —20to +70°C
Storage Temperature Range —55t0 +125°C

Comment: Stress above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. Thisis a stress
rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

Pin Configuration

Input 2

< 2
] >
[e] [~1  [=1

Ouput 2

8( Input 1

[=]

g
Ve

=1

5| Output 1

L]

HPC1663C

83-003086A

Input2 |1

ol =] =] [=]_[] =]

14| Input 1

Output 2

=]

3 Output 1

uPC1664C

83-003087A
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Equivalent Circuit

AAA
VWA~

VWA

VW

1
Input O—-K

2
?——o Input

GIA O—¢ $+——0O G1B
<b <>
> >
s 3

G2a O- O G28
< <
S s
~N

N

AAA
A

I
b
%: b4 3
[V
™~ )
(L 1
:; —Q Output
2
——CO Output
s s s
T $ ;»
L
83-0030888
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uPC1663/1664

Electrical Characteristics
Tao=25°C, V=46V

Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
- | Gain 1 300 Note 1
ifferentia
Valtage Gain Gain2  Ayg 90 Note 2
Gain 3 8 Note 3
Gain 1 120 .
. Rg =50 O;
Bandwidth  Gain2  BW 170 MHz 3 dB point
Gain 3 700
Gain 1 29 Rg =50 O;
Rise Time Gain2 21 ns  Vgyr =
Gain 3 29 1Vpp
Gain 1 2 — .
Propagation —— Rg =500
Delay Gain2  tyy 1.6 s Vgyr=
Gain 3 12 Vg
Input Offset Current lig 04 50 A
Input Bias Current Iy 90 30 A
Input Voltage Range Vin 1.0 )
6 1. v
Output Offset Bain 1 -y 06 15
Voitage Gain 2 035 15 Vv
Ouiput Common Mode
Voltage Vocw 24 29 34 ¥
Output Voltage Swing Vg (p 30 40 Vpp
Output Sink Current lgnk 25 36 mA
Supply Current lee 15 24 mA

Notes: 1. Gain select pins G1A and G1B are connected.
2. Gain select pins G2A and G2B are connected.
3. Ali gain select pins are open.
4. Insert adjustment resistor (0 to 10 kQ) between G1A and
G1B when variable gain is necessary.

Attention: Due to ultrahigh-frequency characteristics, the physical
circuit layout is very critical. Supply voltage line bypass, double-
sided printed-circuit board, and wide-area ground line layout are
necessary for stable operation. Two signal resistors connected to
both inputs and two load resistors ted to both outp hould

be balanced for stable operation.

Operating Characteristics

Tp =25°C
10,000p
50Q
500
83-002831A
Pulse Response
T ]
A :: HA A Gain 3
: A Out
T <
8
T &
+ 8
T 8
500 mV/div Vertical
20 ns/div Horizontal
Pulse Response
P ——
[ ————— T In
HHHHHHHHH FHHHHHHHHHHHHH Gain 2
A Out

IENEEEERNE RENEE N
T

83-002833A

500 mV/div Vertical
20 ns/div Horizontal
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IPhase Shift (Degrees)

uPC1663/1664 NEC

Operating Characteristics (Cont.)

Ta = 25°C
Maximum Output Voltage Swing vs Frequency
Pulse Response [Single-Ended Video Line]
I 2.0
T in
T 2 H
T £ M~
I 5 10
HAH-HHHH T — HHHAHHHHHHHH Gain 1 g NN
I 2
:— A Out E
T
T 3 8
+ g 0.1 1 10 100
I 2 Frequency (MHz)
500 mV/div Vertical
20 ns/div Horizontal
Measurement Circuit
Single-Ended Gain vs Frequency V=16V
uPC1663/1664
Input %Q Output
60 __.| l_w_‘__o
>
S
s }_—P'r\\ :, 200 Q
) o >
[] P—F 1 % Gain 1 __ _ < :: %0
T 30 N - 3 200 0 9
.% Gain 2 pd
O 20 ==
-
10 Gain 3
: ) »
% 83-002838A
8
8
0.1 1 10 100
Frequency (MHz)
Phase Shift vs Frequency
<
:
S
8
0
I~
45 RN
IS s
-135 \ Gain 2
N cain1
-180
0.1 1 10 100

Frequency (MHz)
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W‘ ’ ©PC3423
. OVERVOLTAGE “CROWBAR”’
NEC Electronics Inc. SENSING CIRCUIT
Description Pin Configuration
The uPC3423 is an overvoltage protection circuit
(OVP) that protects sensitive electronic circuitry from vegi sp Z“"’“:’
overvoltage transients or regulator failures when used Sense 12 ocaazec 7P SO
. . . : “ ” Sense2[]3 6 [ Indicator Output
in conjunction with an external “crowbar” SCR. Current Source [ 4 s 11 Remote Activation
F t 83-003247A
eatures
O Threshold voltage easily programmed by external Absolute Maximum Ratings
resistors Ta=25°C
O Programmable trip delay Parameter uPC3423 Unit
D) 300 mA output current Supply Voltage 15 v
O Equivalent to MC3423 Sense Vollage 68 m
Ordering Information Remote Activation Input Voltage 10 v
" Output Current 300 mA
Operating
Part Number Package Temperature Range Total Power Dissipation 600 mw
uPC3423C 8-pin Plastic DIP —20°C to +70°C Operating Temperature Range —20t0 +70 °C
Storage Temperature Range —40 to +125 °C

Comment: Stress above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. Thisis a stress

Recommended Operating Conditions

Limits rating only and functional operation of the device at these or any
Parameter Symbol Min Typ Max Unit other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
Supply Voltage b A% % v rating conditions for extended periods may affect device reliability.
Output Current lg 0 300 mA
Indication Output Current loging) 0 10 mA
Equivalent Circuit
1/4 Circuit
10V+
e
Isource ¢é
4
-0 Current Source
2
o +
Senseq [
+ — / ™
VREF N |
b o
b3
A
| g Out
put
I —_— N
TOGND 30Sense2 50 60 Indicator Output
Remote
Activation
83-0032468
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Electrical Characteristics

V+=5.0V, Ta +25°C

Limits Test
Paramcter Symuoi win Ve WMax Uit conditions
Output Voltage Vo V+-22 V+-—18 v lg =100 mA
Indication Output Voltage VoL (ind) 0.2 04 lg(ing) = 8 mA
Sense Voltage (1), (2) Vsense1 24 26 28 v
sense2
Sense Voitage Drift AVggnse/ AT —0.04 %/ °C —20°C < Ty < +70°C
Remote Activation Input Current M 0.1 40 7. Vg=20V
Remote Activation Input Current I —250 R V=08V
Source Current Isource 300 7.} See Test Circuit
T
Output Current Rise Time tr 400 mA/us Io = 100 mA
Propagation Delay tnd 0.5 s
Supply Current lee 5.0 8.0 mA pin 5 grounded, other terminals open
Test Circuit
Isource Test Circuit
1 (L v+
e _i
|
Isource ‘ I|
[
i * Isource
2 |
—O— +
Sense 1 \/ K :
- |
-+ 1 :
|
sv . VREF v |
v T - 3V =26V J I (/>
s
ﬂ'
X !
8
-0
L _ _ R __|Output
7T VEE s::s“ ) ST 60 Indicator Output
Remote Activation 83-0032488
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Typical Applications

1. Basic Application

+Vo Line
Fuse 1
v+
- =
< ‘
SR ‘
Isource l |
| a
-0
| l Isource
2
H + |
Sense 1 K |
+ : |
DC Power |
Supply VREF | Load
=26V ' b
|
| 2
| t
<R2 | ZE | . Q
i 8
i |
I_ JOulpul Crowbar
I e - - SCR
70 GND STjense 25 60 Indicator Output
+
Remote Activation ( L
Ve :l- c
Vo Line
83-0032508
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Typical Applications (Cont.)

2. Application when programmable duration of overvoltage condition before trip is needed

+Vo Line
Fuse v
o | |
| Isource L |
| | a
| —+—0—
i l Isource
2 |
r——o—}———— + |
Sense 1| [ |
I ™
| |
DC Power | |
Supply | VREF | Load
| =26V |
| |
| s |
< | 3
SRz | | oy
< | | 8 RG
Output! Crowbar
L"‘——‘ ————————————— r——— -i ———————————— J SCR
7QGND aT Sense2 5 Indicator Output
Remote Activation
-Vo Line
83-0032498
Timing Chart
Line Voltage Virip — A~ f——3———
Voltage Waveform
) of Capacitor C
Ven Slope of Voltage Waveform
Voltage Waveform Vsense lj ——————— —— _—— Ve = Isource
of Capacitor C A [
0 Tpt
tpd tor= C Vsense
I1C’s Output [pin B] Isource
Vsense =26 V [Typ.]
L]
— time
83-0032518
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Indication Output Voltage (V)

uPC3423

Operating Characteristics

Tp=25°C
Maxi Power Dissipati
1.0
g o8
c
S
3
2
2 06
2 \ 1
g N6 c/w
5 h
2 04
€
3
E
%
®
= 02
<
8
8
0 g
) 25 50 75 100 125
Ambient Temperature (°C)
Source Current vs. Ambient Temperature
Sense1=3V
See Test Circuit
400
< —~—
3 ™~ V+-GND =36 V
c
3 —
3 "\ ‘\
g 300
3 —
@ V+-GND =5V
3
g
3
8
200 8
—20 [ 20 40 60 80
Ambient Temperature (°C)
Indication Output Voltage
vs. Output Current
10
V+-GND =5V
5 Sense2=3V
2
1
7
5 -+
) 4
2 > i
1
100m -
=
5
<
>
: g
10m 8
100y 2 5 im 2 5 1om 2 5 100m

Indication Output Current (A)

Supply Voltage (mA)

Supply Voltage (V)

Output Saturation Voltage (V)

Supply Voltage
vs. Ambient Temperature
50
10 (ind) =0
non repetitive
a0
N\ =0
AN
30
N
o =200mA7=300ms\\
N 1o =200 mA
20 \\ 7=100 ms
10 <
g
g
0 3
[ 25 50 75 100 125
Ambient Temperature (°C)
Output Saturation Voitage
vs. Output Current
5
V+-GND =5V
Sense2=3V
4
H
.
3 /
2
-
|t
1 <
8
8
: :
im 5 tom 2 5  100m 2 5 1
Output Current (A)
Supply Current
vs. Supply Voltage
10
Pin 5 Connect to
Pin 7 (GND)
Other Terminals Open
8
-
-~ ="
6 —
/ /
7
2 l <
8
]
0 2
[] 10 20 30 40 50

Supply Current (mA)
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Operating Characteristics (Cont.)

TA =25°C
Supply Current
vs. Ambient Temperature
8
Pin 5 Connect to
— v Pin 7 (GND)
V+=36 Other Terminals
7 P Open
\\
T D
E V+=5V ~
€
g —
s
- —_
>
[-3
E
24
3 g
8
8
2 2
—20 0 20 40 60 80

Ambient Temperature (°C)
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NEC Electronics Inc.

1uPD5555/5556
CMOS TIMERS

Description

The uPD5555/56 are CMOS RC timers providing signifi-
cantly improved performance over the standard bipolar
555/556 timers, while at the same time being direct
replacements for those devices in most applications.
Improved parameters include low supply current, wide
operating supply voltage range, THRESHOLD, TRIG-
GER and RESET currents as low as 2 pA, no crow-
barring of the power supply during output transitions,
higher frequency performance, and no requirement to
decouple control voltage for stable operation.

Specifically, the uPD5555/56 are stable controllers
capable of producing accurate time delays or fre-
quencies. The 5556 is a dual 5555, with the two timers
operating independently of one another, sharing only
V+ and GND. In the one-shot mode, the pulse width of
each circuit is precisely controlled by one external
resistor and capacitor. For astable operation as an
oscillator, the free running frequency and the duty
cycle are controlled by two external resistors and one
capacitor. The circuits can source or sink currentlarge
enough todrive TTL loads or provide minimal offsets to
drive CMOS loads.

Features

O Exact equivalent in most cases for industry
standard 555/556 timers

O Low supply current

O 3to 16 V operating voltage range

O Timing from microseconds through hours

Equivalent Circuit

Pin Configurations

GND[]1
Trigger [] 2
Output [} 3

8[lv+
7 [ Discharge
6 [ Threshold

Reset [] 4 5 |1 Control
1PD5555C/G2
83-001892A
Discharge A [] 1 u 14 [ v+
Threshold A ] 2 13 [] Discharge B
Control Voltage A [] 3 12 [] Threshold B
ResetA [] 4 11 [] Control Voltage B
OutputA[] 5 10 ] Reset B
Trigger A[] 6 9[] Output B
GND [ 7 8| Trigger B

HPD5556C/G2

83-002768A

Ordering Information

Part

Number Package Type
uPD5555C Plastic DIP Single
1PD5555G2 Plastic Miniflat Single
PD5556C Plastic DIP Dual

uPC5556G2 Plastic Miniflat Dual

P P 4
Frlﬁ_ 2

Threshold O———" n n '

Control
Voltage o

»—Knpn

Trigger O-

AAA

$——O Output

Reset

[

Discharge

83-0027698
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Applications

Figure 1. Monostable Operation

V+=31016V

e Reset -——- q
ng Y 3w
<
a4 Trigger,
2 7 Discharge 2 V/ﬂlv;
Trigger
uPD5555/5556 6

ct

4
Threshold /I
o 3 , 5 Control
Output
Output,
I /I 0.014F 5 V/div

Capacitor C1 Voltage,
2V/div

100

/] pat
/ / L

(R1=9.1kQ, C1 = 0.014F, RL =1kQ)

(R1)

v dvd
v

Capacitor C1 (uF)

0.01

@‘&
0.1 ﬁ}g /

WA

1
10 us 100 us 1.0ms 10 ms

Time Delay

100 ms 10s 10s

83-0018938

Figure 1 shows the uPD5555 operating as amonostable
(one-shot) multivibrator. The sequence of operation is
described below.

1

(3]

The niitnuitie naw laurand
Lo VULPuL v iUy “

. When the trigger input is reduced below 1/3 V+, the

timer internal flip-flop is set.

. This releases the short-circuit across C1 and the

output goes high.

. When the voltage across C1 reaches 2/3 V+, an

internal comparator resets the flip-flop.

. If the trigger voltage has returned above 1/3 V+, C1

discharges rapidly.

a
(Putioniov ari

initiated.

7-52

The time that the output is high can be taken from the
graph in figure 1 or calculated by this formula:

t(seconds) = 1.1 x R1 (MQ) x C1 (uF)

Ifalowis applied to the reset input, the outputis forced
low and C1 is discharged regardless of the other
inputs.



NEC uPD5555/5556

Applications (Cont.)

Figure 2. Astable Operation

V+=3t016V
O
RL $Ri1
s N H H
3 Output
Output y Voltage,
1PD5555/5556 < R2 5 V/div L L
Control s A
1 2
0.01 uF =CcC1
I J, /I Capacitor C1
Voltage,
1.7 V/div
t=0.5 ms/div

(R1=R2=4.8kQ, C1=0.14F, RL =1kQ)

100

,o\\\\\\\
- \ NN N\ee
ERN \ N, Nk N
2 \\ 1oom\ \
g, Q oM NG NN
[} N) \ \ \ \
i — \\\\\\\
0.001 \ \ \
0.1 Hz 1.0 Hz 0.01 0.1 1.0 10 100
Free-Running Frequency (kHz)
83-002830B
Figure 2 shows the uPD5555 operating as a free- In the formulas, the corresponding units in which time,

running multivibrator. Capacitor C1 charges and dis- frequency, resistance, and capacitance can be expres-
charges between 1/3 V+ and 2/3 V+. The free-running  sed are:

frequency can be obtained from the graph in figure 2 or
calculated by the formula below.

Time Frequency R p
Charge time (output high): t{ = 0.693 (R1 + R2) C1 N Hz Mo uF
Discharge time (output low): t, = 0.693 R2 C1 ms kHz kQ uf
Period: t = t; + t, = 0.693 (R1 + 2R2) C1 “ Wz e HF
Frequenc =1 PR E—
QUeNCY =3 ~0.693 (R1 + 2R2) C1
Duty cycle (output low): D + “RTT 2R

7-53
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Electrical Characteristics

Absolute Maximum Ratings

Ta =25°C; V+ =3 to 15 V unless otherwise specified. Ta=25°C
Limits Test Supply Voltage 18V
Parameier Symboi Win. Typ. Max. Unit GConditions Input Voltage V++03V
115 250 V+=5V
Supply Current lec A Output Current 100 mA
140 350 V+=15V Power Dissipation, ,PD5555
2/3 Plastic Minifiat 350 mW
Threshold Voltage Vin v ) Plastic DIP 440 mW
50 V+=15V Power Dissipation, .PD5556
Plastic Miniffat 550 mW
Threshold Current hh 10 pA  V+=5V Plastic DIP 570 mW
1 V+=3V Operating Temperature —20to +70°C
Trigger Voltage Vi Vj v Storage Temperature —55t0 +125°C
Cc it: Stress above those listed under “Absolute Maximum
50 V+=15V Ratings” may cause permanent damage to the device. Thisis a stress
Trigger Current IR 10 pA V+=5V rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of
! V+=3V this specification is not implied. Exposure to absolute maximum
Reset Voltage v 04 11 20 V+=15V rating conditions for extended periods may affect device reliability.
RST v
(Vgur becomes low.) 04 1.1 20 V+=3V . a:
" m Recommended Operating Conditions
100 v[:sazl ]—5 v ’ Paramater Symbol Min. Typ. Max. Unit
Reset Current IpsT 2 PA Yy Oscillation Frequency 500 kHz
2 Vr=3V Supply Voltage (Note 1)  V+ 3 16 ')
006 04 A :lnptm :I tlsliwlimc 1 |vm : 32 VA
. g = utput Sink Curren . m
Qutput Low Level VoL y sink=32mA i SINK
04 04 V+=5V, Output Source Current  Isgypce 1 mA
) ’ Isink = 3.2 mA Operating Temperature  Tgpy —20 70 °C
14.25 14.85 :H' = 1—51"' A Note: 1. To reduce transient switching noise on the supply voltage
Output High Level Vou '} source = | M line, install a bypass capacitor from V+ to ground.
V+ =5V, Connect the capacitor, with value listed below, close to
40 47 1 v+
Isource = 1 MA :
v+ [¢]
V+=5V, _
Output Rise Time t 40 ns R =10MQ, <10V 0.047 uF
CL=T7pF =10V 0.1 uF
V+=5V, ==
Output Fall Time i 40 i R=10Mo,  Timing Waveform
CL=TpF
Astable Waveform
Max Osc Freq fosg 500 kHz Operation . I
Monostable T
Propagation Delay operation; T v+=sv
V+=5V) Yo 350 " irigger leve +
=0.1V+ T
Min Trigger Pulse Trigger level T
_ ty 160 ns T
Width (V+ =5V) ' =01v+ GND HHHHHHHHHHH e A
2/3 T
Control Voitage I v I
Timing Error initiai 2 5, AL Rz=1 F
Accuracy ° 1010kQ, +
Temperature Drift 50 ppm/°C SLZO‘,;]‘;‘F' T ]
Supply Voltage Drift 1 %V 15V I 10w 3

7-54

® No Overshoot
® VoH can reach V+ without pull-up resistor
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Operating Characteristics

Ta=25°C
Supply Current (Static) vs. V+ Output Sink Current vs VoL
500 100 l -
50 t
400 v+=15V - et
<
£ 5 1 / /-“r
= 300 g
H 3" /’
-
2 200 2
% // N / ///
— 3
100 ot . 5 //// .
/ 2 ~ 2
/ g g
[ 3 R 2
1

0 2 4 6 8 10 12 14 16 18 2

0 0 .05 A 5 1 5 10
Supply Voltage (V) Output Low Voltage (V)
Dynamic Current vs Frequency Output Source Current vs VoH
5 R1+2R2=1kQ
v+
0.14F s
Ay
. T vi=15V_A
<
2 T g pd
H 20 pF S 0
bt :_E H // 5V
£° il 3 s e
3 0.014F L 8 / / 3v
: T : A
2 = @
g B // //
° 3 / /N
S os v d
1 g / / / E
g 2
H A ]
0 gé & LA g
1 1 1000 001 005 01 05 1 5 10
Frequency (kHz) V+—VoH (V)
Discharge Current vs. Discharge Voltage Propagation Delay (Monostable)
100 . 1500
v+=15v/ =T =5V
50 V.
I
| g V+ =3V
. S mioger N/
< // N i T
£ 10 € 1000 —
'E / / > 1 |
e 5 7 k] Output m
£ 3 i
3 / / c
g P / %
H g
) // g s00 /
2 g _
0s A2 1
V+=5V
g ;
8 4
g 8
8 0 3
0.1 001 005 0.1 05 1 5 10 0 20 30
Discharge Voltage (V) Minimum Trigger Voltage (%V+)
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Section 8 — Charge Coupled Devices

UPD791 4096-Bit CCD IMage SeNSOr ....iiitiiiriteiiiiieeeeeeeennnnnaeseennnnnns 8-1
UPD795 1024-Bit CCD IMage SENSOT . ..uvtttttetteeninnreeeeeeeennannnneseannnnnns 8-9
MPD799 2048-Bit CCD IMage SeNSOr . ...utittitteneeininreeeeeeenrennnnneeennnnns 8-17
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NIE" ’ ©PD791
_ 4096-BIT CCD
NEC Electronics Inc. IMAGE SENSOR
PRELIMINARY INFORMATION
Description Pin Configuration
The uPD791 is a CCD (charge-coupled device) linear
image sensor that changes optical images to electrical ot " Sz""
signals. It has 4096 photo-elements, two lines of 2061- omds » G:
bit CCD charge transfer registers, two output amplifi- oral]a 2 ENC
ers, and two compensation signal amplifiers. Nc[]s 20 ENC
. b2 6 19 [] ¢
The photo-elements have excellent response char- g7 PP 4 E.,:
acteristics because of their PN junction construction. ori 8 17 [ o2
They are 7 by 5 um separated by 2-um channel Veo [} 9 16 0 voa
stoppers cs1[] 10 15 ] Cs2
’ VouTi [ Vout2
The CCD charge transfer registers have very high GND H Voo
transfer efficiency, above 99.996 percent. 83-003149A
Features Pin Identification
O Excellent photo-electrical characteristics Pin Name *Function
O Single 12-volt power supply 1 NC No connection
O Compensation amplifier signal can reduce output 2 0 Test input
S|gnal noise 3 o0 Test input
O High resolution of 16 dots per mm across 25.6-cm -
page 4 o16 Transfer gate clock input
O Transfer efficiency above 99.996 percent 5 NC No connection
O 24-pin ceramic DIP 6,7 2. D1 Register clock input
8 PRI Reset gate clock 1 input
Applications 9 Vo Reset part power supply input
Facsimile 10 €S Compensation signal 1 output
OCR (optical character reader) 1] Voun Output 1 (bit 1,3, 5...)
Instrumentation 12 GND Ground
. . 13 Vop Output amplifier power supply input
n
Ordering Informatio _ 14 Vout2 Output 2 (bit 2, 4, 6..)
Part 0::1:::;::1 15 CS; Compensation signal 2 output
Number Package Temperature 16 Vog Output gate bias input
uPD791D 24-pin ceramic DIP —2510 +55°C 17 oR2 Reset gate clock 2 input
18,19 1. P2 Register clock input
20,21 NC No connection
22 Gy Test input
23 Gy Test input
24 GND Ground

*All NC pins should be connected to ground.

8-1




uPD791

Block Diagram

CCD Charge Transfer
Register [2061 bits]

Leakage Curi
Cli

rent
Drain Channel

Transfer Gate

t———O Cs2
15

AT

(T AT

I

[T TR
VA WA

1

Photo-Elements
[4096 bits + 8 invalid bits]

LN

O Vout2
14
- |
L]
Voutt
1"

+—0O CS1
10

Lr

GND Voc ¢R1

o112
GND

83-003148C

Photo-Element Construction

Aluminum Electrode

N

je— 2 ym

’—\/‘

<
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©uPD791

Electrical Characteristics

Ta=125°C; source of light, 2856 K tungsten lamp; exposure period = 5.0 ms; f1, f»2, and fyg = 1 MHz; external load resistance = 2kQ; Vop

and Vgp = 12.0V;Vgg=3.2V;Vgy1and Vgo =0 V.

Limits Test
Parameter Symbol Min Typ Max Unit Conditions
Saturation Output Voltage Vsat 300 400 my
Saturation Exposure SE 0.22 Ixes
Photo-Response Nonuniformity PRNU +5 +10 % Vgur = 200 mV; infrared cut filter, Corning 1-75
Average Dark Signal ADS 2 10 mV No exposure
Dark Signal Nonuniformity DSNU 10 20 mV No exposure
Working Power Consumption P 70 150 230 mw Current of pins 9 and 13 x supply voltage
Spectral Response Range Limits SR 03 11 pm
Sensitivity S 1300 1900 3000 mV/Ixes
Offset Voitage Vio 4 6 8 v 0% level of Vgyy in timing waveforms
Output Delay Time tp 50 120 ns See timing waveforms.
sz::jerrzence between Vgyry and dVour +10 % Vgur = 200 mv
Reference Characteristics Recommended Operating Conditions
Limits Ta=—25t0 +55°C
Parameter Min Typ Max Unit Limits
Input Capacitance at ¢ or ¢ [pins 6,7,18,19) 400 800 1200 pF Parameter Symbol Min Typ Max Unit
Input Capacitance at ¢p (pins 8, 17) 5 10 15 pF Output Amplifier Supply Voltage Vop 114 120 126 V
Input Capacitance at g (pin 4] 50 100 150 pF Reset Part Supply Voltage Vo 114 120 126 V
ﬂutpu.t Impedance at Vgy7 or cs {pins 10, 11, 14, 0 20 Ka Output Gate Bias Voltage Vog 21 32 31 v
15) with 2-kQ external load resistor Test Terminal G, Voltage Vg1 0 )
Test Terminal G Voltage Vg2 0 v
Absolute Maximum Ratings Test Terminal ID Voltage Vg 10 120 15
Ta= +25°C. i Test Terminal g Voltage Vol 0 v
Output Amplifier Supply Voltage, Vgp ~0310 +18V High Level of Register Clock Signal ~ Vg0 90 120 125 V
Reset Part Supply Voltage, Vgp —03t0+18V -
Low Level of Register Clock Signal ~ Vg4 03 0 05 V
Output Gate Voltage, Vgg —03t0+18V
Register Clock Signal Voltage, V1 57 03t 118V g:g:klg}’;;a‘:' Transfer Gate Vyen 90 120 125 V
Transfer Gate Clock Signal Voltage, V1g —03t0 +18V Low Level of Transfer Gate
Reset Gate Clock Signal Voltage, V5 030 +18V Clock Signal Vot 03 0 05 V
Operating Temperature, Tgpy —25t0 +55°C Re
Storage Temperature, Tgtg —40 to +100°C g:g:klse;l;.:a':' o dat Vo 8128 NIES N
Comment: Stress above those listed under “Absolute Maximum Ié?:::‘:‘ss‘:;:‘:: Reset Gate Vot —03 0 05 V
Ratings” may cause permanent damage to the device. This is a stress
rating onty. and functional operation qf the device at these or any Register Clock Signal Frequency t 1 35 MHz
other conditions above those indicated in the operational sections of {see Note) olo2
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability. Reset Gate Clock Signal '¢H 1 35 MHz

Frequency (see Note)

Note: At lower frequencies, tp of output signal is >100 ns. (See

Timing Waveforms.)
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Vout2

4]

2

PR1
tRg (>10 ns)-

PR2

Vout1

Vour2

n—

In g

.

/\

‘SL 10%
I

> o
[
\ - 4—13%
%, /0
|

Invalid 1 4095 Invalid
| No Phot _|_ Photo | Phot |_Phot e No Photo-elements
[ [ [ o1 |
- WWMW l—n—n—n
Invalid 2valid 4 4096  nvalid
No Phot _ Phot . Phot LM t J No Photo-elements
| I | gl 1
R (<50 ns) le— teF (20 to 100 ns) —i
ha 16
- 90%
S 10%
(2]
Py 100 ns' 5 us 100 ns
Y 2 Min  Min Min
tRH (>10 ns)
90% I4— trg (>10 ns)
50% <557
L'_ tRw (>30 ns)

® ¢1 and ¢2 are symmetrical.

® The crossing voltage of ¢1 and ¢2 should be kept
above Vog +1V.

® The register clock pulse should be not more than
2061 cycles.

® Width of the transfer gate pulse should be less than 20 us.

83-0031478

swJiojanep Buiwiy

r62ad”’

J



NEC

uPD791

Definitions of Electrical Parameters

Saturation Output Volitage [Vgat]. An output signal
level above which the PRNU (photo-response non-
uniformity) is =10% or the response is nonlinear.

Saturation Exposure [SE]. Product of illuminance (Ix)
and exposure period (s) in which the output is
saturated.

Photo-Response Nonuniformity [PRNU]. Percentage
of peak output level and bottom output level against
average output level of all valid photo-elements in
static and uniform light.

PRNU (%) :(\_’Mﬁ.‘srvﬂ— 1) x 100
lsy,
n_,

where
n = number of valid photo-elements
V; = output voltage of each photo element

83-003152A

Average Dark Signal [ADS]. Average output level of
valid photo-elements with no exposure.

n
ADS (mV) :12 Vi
n =1
Dark Signal Nonuniformity [DSNU]. Peak output level
with no exposure.

—

DSNU
83-003153A

Working Power Consumption [Py]. Product of supply
voltage and current when supply voltage is 12.0 V.

Spectral Response Range Limits [SR]. Short side and
long side limits of response spectral range having
sensitivity above 5 percent of sensitivity of most
sensitive wavelength.

100%

Output Voltage ————»

5%

Wavelength —»

83-003154A

Sensitivity [S]. Quotient of the output level divided by
exposure (Ixes).

Offset Voltage [Vog]. Output terminal potential with no
exposure.

8-5
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Example of Driving Circuit

(Sheet 1 of 2)

uPB74LS10

TG

uPD4013

1]

CK

|
[
-

—_——————— e e e —— ————————

l 4PDA4011

L —

== 0.022 yF

period

Exposure <
1[/ 100kQ

L [~ sPB7aLSI63 |

CK

|
|
|
L

L

uPB74LS10

]

b e
$ 120k0
<

Reg

83-003159C
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Example of Driving Circuit (Cont.)

(Sheet 2 of 2)
r- - _] "0026"
TG | !
1 bCT
+12v
0
> o
27009 & |2m00Q
'P >
uPD791D |
1|NC GND |24
1 7D 6 (23
i 31oR G2 |22
| 4] ¢ NC |21
| | 1000pF | | 5| NC NC [20
| 6|92 @2 [19
I 7] @1 |18 4.7kQ
] 2700 8 | or1 oR2 17
VWA 9 | Vap Vog |16 A
10 | CSy Cs (15 1.8kQ
—{ 11} Vourt Vourz {14 }"‘?—
12| GND 1
s Voo 13 10-224F
L Output 1
A +—— pAT33
1000 pF
R1 ° gl § o224
i Do t 3 322k S
RR RS 2 3k
| | ~ 22kQ
| | g
7 177 7
e fo00eF o
I
0.22 uF
"0026" type MOS Output 2
memory interface H LA733 o
s 3 0.22 uF h
22kQ g J22kQ g
/J /J 22 kQ/JL 3kQ
7 /77
Note:
1. Supply voltage for clock generating is +5 V.
2. If ringing is present on the ¢r waveforms, try connecting a resistor and capacitor in series
between pin 8 (¢Rr1) and grounnd and between pin 17 (¢R2) and ground as damping circuits.
Approximate values are 68 Q and 330 pF.
83-003160C
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Operating Characteristics
Ta=25°C

Signal Output Dark Signal
500 10

o

s / 2
£ 3
~ 300 ﬁ
g g /
] 3 1
% 3 /:
200 5
S Y S i
3 3
(<} |
[}
100 < !
8 |
3 |
8 |
0 2 0.1 —
0 0.1 0.2 0.3 o 10 20 30 40 5
Exposure (Ix.s) Ambient Temperature Ta (°C)
Relative Spectrum Response MTF
1.0 100
0.9 J/-\ White fluorescent lamp
! \ Lens: f = 38 mm F4.5

: i — :
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NEC

NEC Electronics Inc.
PRELIMINARY INFORMATION

Description

The uPD795 is a CCD (charge-coupled device) linear
image sensor that changes optical images to electrical
signals. It has 1024 photo-elements, two lines of 525-
bit CCD charge transfer registers, a drive unit, a
sample-and-hold circuit, and an output amplifier. The
drive unit simplifies the external circuit and reduces
total drive power. The sample-and-hold circuit sub-
stantially reduces output signal noise.

The photo-elements have excellent response char-
acteristics because of their PN junction construction.
They are 14 by 9 um separated by 5-um channel
stoppers.

The CCD charge transfer registers have very high
transfer efficiency, above 99.996 percent.

Features

Excellent photo-electrical characteristics

Single 12-volt power supply

On-chip drive unit and sample-and-hold circuit
High resolution of 8 dots per mm across 12.8-cm
page

Transfer efficiency above 99.996 percent

20-pin ceramic DIP

oo oOooog

Applications

Facsimile
OCR (optical character reader)
Instrumentation

Photo-Element Construction

G

Aluminum Electrode

7

jo— 5 um

Channel Stopper
9um

—

14 uym

A

|

v

83-003150A

uPD795
1024-BIT CCD
IMAGE SENSOR
Pin Configuration
uPD795D 15
83-003308A
Pin Identification
Pin Name *Function
1 GND Ground
2 P10 Register clock input
3 PRO Reset gate clock input
PSHO Sample-and-hold clock input
56,7 NC No connection
8 D160 Transfer gate clock input
9 Gy Test input
10 v+ Drive unit power supply input
n D Test input
12 6y Test input
13 OR Test input
14,15 NC No connection
16 Vog Output gate bias input
17 Vro Reset part power supply input
18 Vop Output amplifier power supply input
19 Vour Output
20 GND Ground

*All NC pins should be connected to ground.

Ordering Information

Operating
Part Ambient
Number Package Temperature
PD7950 20-pin ceramic DIP —25 to +55°C

8-9
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NEC

uPD795

Electrical Characteristics

Ta=125°C; source of light, 2856 K tungsten lamp; exposure period = 5.0 ms; Vgg, Vop. and Vgp = 12.0 V; f419 = 250 kHz; fro = 500 kHz.

Limits Test
Parameter Symbol Min Typ Max Unit Conditions
Saturation Output Voltage Vsar 400 650 mV
Saturation Exposure SE 0.15 0.20 Ixes
Photo-Response Nonuniformity PRNU +5 +10 % Vouyt = 200 mV; infrared cut filter, Corning 1-75
Average Dark Signal ADS 3 10 mV No exposure
Dark Signal Nonuniformity DSNU 5 15 mV No exposure
Working Power Consumption Py 200 mw Current of pins 10, 17, and 18 x supply voltage
Spectral Response Range Limits SR 03 11 um
Sensitivity S 2000 3250 4500 mV/Ixes
Offset Voltage Vio 40 v 0% level of Vgyt in timing waveforms
Feed-Through Delay Time 1)} 50 100 ns See timing waveforms.
Feed-Through Level Ver 70 120 mV
Feed-Through Pulse Width tow 70 120 ns
Reference Characteristics Recommended Operating Conditions
Limits Ta=—25t0 +55°C
Parameter Min Typ Max Unit Limits
In!Jut Capacitance at ®10. RO GSHO: OF BTGO 5 0 o Parameter Symbol Min Typ Max Unit
(pins 2,3,4,8) Output Amplifier Supply Voltage Vop 114 120 126 V
Rise Time and Fall Time of Feed-Through Pulse 50 100 ns Reset Part Supply Voltage Vpp 114 120 126 V
Output Impedance at Vgyr (pin 19) 05 10 20 ko Drive Unit Supply Voltage V+ 114 120 126 V
Output Gate Bias Voltage Vog 10 125 150 V
Absolute Maximum Ratings Test Terminal G, Voltage Vg 0 v
Ta=t25%C Test Terminal Gy Voltage Vg2 0 v
Output Amplifier Supply Voltage, Vgp —03t0+15V Test Terminal 1D Voltage o 120 v
Reset Part Supply Voltage, Vgp —03t0+15V =
Drive Unit Supply Voltage, V+ —03t0+15V Test Terminal g Voltage Voin 0 v
Output Gate Voltage, Vog 030115V High Level of Register Clock Signal Vsth 24 45 55 V
Register Clock Signal Voltage, V10 031015V Low Level of Register Clock Signal Vo 03 0 05 V
Transfer Gate cloct'( Signal Voltage, V 57g0 —03t0+15V g:g:k'-s";’;;a‘:' Transfer Gate Vsrgh 24 45 55 V
Reset Gate Clock Signal Voltage, Vg —03t0+15V Low Lovel of Transfor Gale
Sample-and-Hold Clock Signal Voltage, V ssuo —03t0+15V Clock Signal Vot 03 0 05 V
Operating Temperature, Topy —25 to +-55°C High Level of Reset Gate v 24 45 55
Storage Temperature, Tgyg —40 to +100°C Clock Signal #RH - - :
Comment: Stress above those listed under “Absolute Maximum Low Level of Reset Gate Vgt 03 0 05
Ratings” may cause permanent damage to the device. This is a stress Clock Signal
rating only and functional operation of the device at these or any High Level of Sample-and-Hold
other conditions above those indicated in the operational sections of Clack Signal Vysp 24 45 55 U
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability. 'i!ll':::l:-;‘:;:):: Sample-and-Hold Vosuu —03 0 05 V
Register Clock Signal Frequency fs10 250 500 KHz
2?:::1 Ena':; Clock Signal foh0 500 1000 KHz

8-11
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® The register clock signal ¢10 should be
not more than 526 cycles.

® Width of thea transfer gate pulse TG0 should
be less than 20 us.
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NEC

uPD795

Definitions of Electrical Parameters

Saturation Output Voltage [VgaT]. An output signal
level above which the PRNU (photo-response non-
uniformity) is =10% or the response is nonlinear.

Saturation Exposure [SE]. Product of illuminance (Ix)
and exposure period (s) in which the output is
saturated.

Photo-Response Nonuniformity [PRNU]. Percentage
of peak output level and bottom output level against
average output level of all valid photo-elements in
static and uniform light.

PRNU (%) =(MAX OTVMIN _ ) 5 109
1;): V]'
=1
where
n = number of valid photo-elements
V; = output voltage of each photo element

n
13y
nis

83-003152A

Average Dark Signal [ADS]. Average output level of
valid photo-elements with no exposure.

n
ADS (mV) = %z v,
=1

Dark Signal Nonuniformity [DSNU]. Peak output level
with no exposure.

—

DSNU

83-003153A

Working Power Consumption [Py]. Product of supply
voltage and current when supply voltage is 12.0 V.

Spectral Response Range Limits [SR]. Short side and
long side limits of response spectral range having
sensitivity above 5 percent of sensitivity of most
sensitive wavelength.

100%

SR

Output Voltage

5%

Wavelength ———
83-003154A

Sensitivity [S]. Quotient of the output level divided by
exposure (Ixes).

Offset Voltage [Vgg]. Output terminal potential with no
exposure.
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uPD795

Operating Characteristics
Ta=25°C

Signal Output
1000

N\

Signal Output (mV)

a
3
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0.1 0.2
Illuminance (Ixes)

Relative Spectrum Response

o

© 83-003279A

1.0 /-\
0.9

4
S

Relative Response
o o
- o«

N
A

- \N
/|

/

o
kS

0.6 0.8 1.0
Wavelength (um)

-

® 5370032804

Output Voltage Ratio

MTF (%)

Dark Signal

10
1 /
/:
]
|
1
1
] g
0.1 L 8
0 10 20 30 40 50
Ambient Temperature Ta (°C)
MTF
100
\ White Fluorescent Lamp
\ Lens: f = 38 mm, F4.5
8 \"\
60 \
w© \
20 <
2
8
8
0 8
3 4 5 6 7 8

Spatial Frequency (dots/mm)




uPD795 N E C




NfE'( ’ 4PD799
. 2048-BIT CCD
NEC Electronics Inc. IMAGE SENSOR
PRELIMINARY INFORMATION
Description Pin Configuration
The uPD799 is a CCD (charge-coupled device) linear
image sensor that changes optical images to electrical g‘::”
signals. It has 2048 photo-elements, two lines of 1037- H voo
bit CCD charge transfer registers, an output amplifier, [ vour
and a compensation signal amplifier. [ Ne
19 [INC
The photo-elements have excellent response char- PO 1 Nga
acteristics because of their PN junction construction. [ 01
They are 14 by 9 um separated by 5-um channel g‘”G
PR
stoppers. F 1o
The CCD charge transfer registers have very high H Ne
transfer efficiency, above 99.996 percent. 83-003275A
Features Pin Identification
O Excellent photo-electrical characteristics Pin Name *Function
O Single 12-volt power supply 1 NC No connection
O Compensation amplifier signal can reduce output 2 Vgp Reset part power supply input
signal noise 3 Reset gate clock input
O High resolution of 16 dots per mm across 25.6-cm o8 ! - ’
page 4 Vg Output gate bias input
O Transfer efficiency above 99.996 percent 5.6 NC No connection
O 24-pin ceramic DIP 7,8 92 91 Register clock input
9 NC No connection
Applications 10 [ Test input
Facsimile 1 [ Test input
OCR (optical character reader) 12 GND Ground
Instrumentation 13 NC No connection
. . 14 1D Test input
Ordering Information s
- 15 PR Test input
Part 0;:"::::3 16 P16 Transfer gate clock input
Number Package Temperature 17,18 b1, 02 Register clock input
uPD799D 24-pin ceramic DIP —25 to +55°C 19,20 NC No connection
21 Vout Output
22 Vop Output amplifier power supply input
23 Cs Compensation signal output
24 GND Ground

*All NC pins should be connected to ground.

8-17




uPD799 NEC

Block Diagram

o
i

1 P16 Photo-Elements (2048 bits -+ 8 invalid bits) VRD Voo

17 ? 18 1 Leakage Current 2_? 22?
Drain Channel  CCD Charge Transfer Transter Gate —_— e — L
#1 ‘ l Regisller (1037 bits) /
il

(OO
wo* (LT TR

e
L L T
: 4 1 [
J / cCcD Cha!ge Transfer 7
Register (1037 bits)
Transfer Gate
Leakage Current
Drain Channel
10 100 15l 7

m L [ ResetPart | _ Dulpulimefiver _
A) 12 04 O’_.’i

>

&

-
—

T
| I

(s &)

8
Gy G2 SR P 2 GND Voa R
Test

83-003274C

Photo-Element Construction

Aluminum Electrode

7

j+— 5um

Channel Stopper

I} )

000

83-003150A
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NEC uPD799

Electrical Characteristics
Ta =125°C; source of light, 2856 K tungsten lamp; exposure period = 5.0 ms; V|p, Vop, and Vgp = 12.0V; Vog=2.0V;Vgiand Vg =0V,
¢1G =10 us.

Limits Test
Parameter Symbol Min Typ Max Unit Conditions
Saturation Output Voltage Vsar 400 700 mV
Saturation Exposure SE 0.20 Ixes
Photo-Response Nonuniformity PRNU +14 +20 % Vgyr = 200 mV; infrared cut filter, Corning 1-75
Average Dark Signal ADS 3 10 mV No exposure
Dark Signal Nonuniformity DSNU 5 15 mV No exposure
Working Power Consumption Pp 25 45 70 mwW Current of pins 22 and 2 x supply voltage
Spectral Response Range Limits SR 03 1.1 um
Sensitivity S 2000 3500 4500 mV/Ixes
Offset Voltage Vip 5.5 10 8.5 v 0% level of Vgyt in timing waveforms
Output Delay Time tg 50 120 ns toF 0f @1 and ¢ in timing waveforms = 30 ns
Reference Characteristics Recommended Operating Conditions
Limits Ta=—25t0 +55°C
Parameter Min Typ Max Unit Limits
Input Capacitance at ¢y or ¢ (pins 7,8,17,18) 400 800 1200 pF Parameter Symbol Min Typ Max Unit
Input Capacitance at oy (pin 3) 5 10 15 pF Output Amplifier Supply Voltage Voo 114 120 126 Vv
Input Capacitance at @ g (pin 16) 20 40 60 pF Reset Part Supply Voltage Vo 114 120 126 V
Output Impedance at Vgyy or CS (pins 21, 23) 10 20 30 ko Output Gato Bias Voltage Vog 10 20 30 v
Test Terminal G; Voltage Vg 0 )
Absolute Maximum Ratings Test Terminal G2 Voltage Vg2 0 )
Ta=125°C Test Terminal D Voltage Vp 114 120 126 V
Output Amplifier Supply Voitage, Vgg —03to+18V Test Terminal ¢ Voltage Voin 0 v
Reset Part Supply Voltage, Vgp —03t0+18V High Level of Register Clock Signal V1504 90 120 126 V
Output Gate Voltage, Vog —03t+18V Low Level of Register Clock Signal Vg2 03 0 05 V
Register Clock Signal Voltage, V4142 —031t0+18V High Level of Transfer Gate ' 00 120 126 v
Transfer Gate Clock Signal Voltage, Vg —031t0+18V Clock Signal @TGH - : -
Reset Gate Clock Signal Voltage, Vg —031t0+18V Low Level of Transfer Gate
- p Vgt —03 0 05 V
Operating Temperature, Tgpy —25 to +55°C Clock Signal
Storage Temperature, Tstg —40to +100°C High Level of Reset Gate
. Clock Signal Vspn 80 120 126 V
Comment: Stress above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. This is a stress Low Level of Reset Gate Vo 03 0 05
rating only and functional operation of the device at these or any Clock Signal ¢
other conditions above those indicated in the operational sections of Register Clock Signal Frequency
this specification is not implied. Exposure to absolute maximum (see Note) I¢I¢2 02 1.75 MHz
rating conditions for extended periods may affect device reliability.
Reset Gate Clock Signal

Frequency (see Note) fen 04 35 MHz

Note: At lower frequencies, tp of output signal is >100 ns. (See
Timing Waveforms.)
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Invalid Invalid
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I T ™ 1
tpR (<50 ns) 20 ns <t¢y <100 ns
— {+— tyF (20 to 100 ns) 16
90%

0% o] 1

" — [ 1t
@2
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— 90% 5us ’

1 and ¢2 are symmetrical. 100 ns Min 100 ns
¢2 / Min Min
0% — tRw (>30ns)

tRH (>10ns)
90%
@R —50% ® The crossing voltage of ¢1 and ¢2 should be kept above VoG + 1 V.
® The register clock signal should be not more than 1038 cycles.
= 10% ® Width of the transfer gate pulse should be less than 20 us.
——’l —-tRg (>10ns) _4 [*—tRg
— te1p
Vout —0%
4 %
o
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NEC

uPD799

Definitions of Electrical Parameters

Saturation Output Voltage [Vgat]. An output signal
level above which the PRNU (photo-response non-
uniformity) is =10% or the response is nonlinear.

Saturation Exposure [SE]. Product of illuminance (Ix)
and exposure period (s) in which the output is
saturated.

Photo-Response Nonuniformity [PRNU]. Percentage
of peak output level and bottom output level against
average output level of all valid photo-elements in
static and uniform light.

PRNU(%):1YMﬁ5%£yﬂm1—1)x1OO
-1—2 Vj
n
=1
where
n = number of valid photo-elements
V; = output voltage of each photo element

3=
TMma
=<

-

83-003152A

Average Dark Signal [ADS]. Average output level of
valid photo-elements with no exposure.

n
ADS (mV) =+3 V,
n =1
Dark Signal Nonuniformity [DSNU]. Peak output level
with no exposure.

—

DSNU

83-003153A

Working Power Consumption [Py]. Product of supply
voltage and current when supply voltage is 12.0 V.

Spectral Response Range Limits [SR]. Short side and
long side limits of response spectral range having
sensitivity above 5 percent of sensitivity of most
sensitive wavelength.

100%

Output Voltage —————»

5%

Wavelength —————»
83-003154A

Sensitivity [S]. Quotient of the output level divided by
exposure (Ixes).

Offset Voltage [Vgos]. Output terminal potential with no
exposure.
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uPD799 NEC

Example of Driving Circuit

(Sheet 1 0f 2)

Crystal
(f =14 MHz)

2MQ

[ “oson

. |

—_— P p——
uPD4013

CK

o

o —_ 11 ____
B
Nl '
S’_I— ol
|
|
[

"

TG

83-003277C
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vPD799

Example of Driving Circuit (Cont.)

(Sheet 2 of 2)
+12v
o
12kQ
1,000 pF r “o0z6” 1
R 000RF | |
1 .__'_I >0—[—
| I L2210
B 1,000pF | I3
1 | |
| | 220 L _ __|
1,000pF [ Loooer |
| |
| |
4uPD799D
| | osopr | |
| |
| | |
| | 2k | _ |
+5V _——
| | 1,000 pF r 1
| |
| I
| | 2k | |
LuPBTALSSS | | |
| |
Reg —>o—
[ |
I |
“0026" type MOS memory interface
TG Note:
(1) Supply voltage for clock generating circuits is +5 V.
(2) If ringing is present on the R waveform, try connecting a resistor and
capa n series between pin 3 and ground as a damping circuit.
Approximate values are 68 Q and 330 pF.
83-003278C
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uPD799

Operating Characteristics

Ta=25°C
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N E C PACKAGING INFORMATION

8-Pin Plastic DIP (300 mil)

|
I
1
i
i

NAS

Item  Millimeters Inches
A 10.5 max 413 max
B 2.54(TP) .100 [TP]
c 5 002
D 2.7 min 106 F @ H H
E 5.80 max 228
F 5 .002 1 4
G 6.40 [TP] .252[TP] A
H 7.62 300
I .25 .010

Notes: 1. Each lead centerline is located
within .25 mm [.01inch] of its true
position [TP] at maximum mate-
rial condition. F
Item “G” to center of leads when
formed parallel.

»
m

sl

o

- L J

0-15°
83-0033928
8-Pin Plastic DIP (300 mil) (uPC3423 only)
8 5
item  Millimeters Inches
_ A 10.5 max 413
B 2.54 [TP] .100 [TP)
c 5 1002
D 35 138
E a7 185 1 a
F 3.8 150
G eao(TP) 252 (TP) A G
H 76 299 H
I 3 012
J 1.2 047 \ T
Notes: 1. Each lead centerline is located
within .25 mm [.01inch] of its true F E
position [TP] at maximum mate-
rial condition.
2. Item “G” to center of leads when
formed parallel. u
D
«——J \/ /‘\ ~ \‘/
B 1 0-15°
— c
83-0033958
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PACKAGING INFORMATION N E C

14-Pin Plastic DIP (300 mil)

14 8
ftem  Millimeters Inches u\
A 20.32 max 800 max —_
B 2.54 max 100 max
C  254[TP] .100(TP]
+.004
D 50 +.10 020 —.005
E 1.2 min .047 min
F 3.6+03 142 +.012 1 7
G .51 min 020 min A
H 4.31 max 170 max
! 5.08 max .200 max K
J 7.62[TP] .300(TP]
K 6.4 252
+.10 +.004
L5 010 To0s W,
Notes: 1. Each lead centerline is located /
within .25 mm [.01inch] of its true
position [TP] at maximum mate-
rial condition. T
2. item “J” to center of leads when e |F
formed parallel.
<L 4
c B L 0-15°
D
83-0033918B
16-Pin Plastic DIP (300 mil)
16 9
I
item  Millimeters Inches
A 20.32 max 0.8 max
B 1.27max .05 max -
C  254(TP] 10 [TP)
+.004 |
D 5+.10 02 ‘005
E 17.78 .70
F 1.2 min .047 min 1 8
G 35+.3 .138 +.012 I
H .51 min .02 min A K
[ e ]
1 4.31 max 17 max N L
J 5.08 max 2 max * ‘
K 7.62(TP] 3([TP]
L 6.4 252 \
+.10 +.004 K 'y
Mo2s Tl o T
N 1.0 min .039 min 1
Notes: 1. Each lead centerline is located I | | I T
within .25 mm [.01inch] of its true G
position [TP] at maximum mate- | I | H
rie! condition. O uouu u W [ U )
2. Item “K” to center of leads when
formed parallel. — E —] |e— /e - Ve
c B M 0-15°
<—D
E
83-0014898




NEC PACKAGING INFORMATION

18-Pin Plastic DIP (300 mil)

LAAAAAAL]

ftem  Millimeters Inches I
A 22.86 max .9 max I\
B 1.27 max .05 max -
Cc  254(TP] 10 (TP) IJ
D 5:.10 02 T L
i JUYRUYYTY
F 1.2 min 047 min 1 9
G 35+.3 .138 +.012 I A
H .51 min .02 min
I 4.31 max 17 max
J 5.08 max .2 max
K 7.62 [TP] 3(TP]
L 6.4 252
mooas P10 o T-004
N 1.0 min .039 min
Notes: 1. Each lead centerline is located
within .25 mm {.01inch] of its true
position [TP] at maximum mate-
rial condition.
2. Item "K” to center of leads when
formed parallel.
0-15°
E
83-0014908
20-Pin Plastic DIP (300 mil)
20 1"
ltem Millimeters Inches I ﬁ ﬁ ﬁ '5 & & ﬁ ﬁ ﬁ ﬂ
A 25.40 max 1.0 max
B 1.27 max .05 max k _
C  254(TP] 10(TP] K
D 5+.10 02 T008 |
T — AATATATATATATATATA
F 1.1 min 043 min
G 35+.3 138 +£.012 1 10
H  Simin 02 min ! A K
1 4.31 max 17 max L
J 5.08 max .2 max
K  7.62(TP] 3(TP]
L 6.4 252
I '
N -9 min .035 min
Notes: 1. Each lead centerline is located G
within .25 mm [.01 inch] of its true
position [TP] at maximum mate-
rial condition. / / \/
2. Item “K” to center of leads when F s ~—
formed parallel. J L o Cc |B M 0-15°
E 1
83-0014918
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PACKAGING INFORMATION NEC

22-Pin Plastic DIP (400 mil)

Item  Millimeters inches
A 27.94 max 1.100 max
B 1.27 max .050 max
Cc  254[TP] .100(TP]
D 50+.10 020F558
E 1.2 min .047 min
F 35103 138 +.012
G .51 max .020 max
H 4.31 max 170 max
I 5.72 max .226 max J
J 10.16[TP] .400[TP] K
K 8.6 .339 |
Lot o5 [
M 0.8 min .031 min
Notes: 1. Each lead centerline is located -1
within .25 mm [.01inch] of its true
position [TP] at maximum mate-
rial condition.
2. item “J” to center of leads when \‘/
formed parallel. ~
0-15°
83-003393B
24-Pin Plastic DIP (600 mil)
24 13
ltem  Millimeters Inches
A 33.02 max 1.3 max
B 2.54 max .10 max \
C  254(TP] 10 [TP] — —
D 5+.10 02 F00
E 27.94 11
F 1.2 min 047 min
T N T YAYATAVAVATAVAVATAVATAY
H  5imin 02 min 1 12
1 4.31 max 17 max A P
J 5.72 max 1226 max
K 1524 (TP] .60 [TP]
L 13.2 52
M oo2s Tl o T
Notes: 1. Each lead centerline is located
within .25 mm [.01inch] of its true
position [TP] at maximum mate-
rial condition.
2. Item “K” to center of leads when
formed parallel.
! E
83-0014928
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PACKAGING INFORMATION

28-Pin Plastic DIP (600 mil)

28 15
Item  Millimeters Inches ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ
A 38.1 max 1.5 max
.10 max
.10 (TP) Y .
02 +.004 /
) —.005
13
047 min
LA R v AvATATATATAT
.02 min 1 14
17 max A
N -
.226 max L
15.24 [TP] .60 [TP) e *
L 13.2 .52
10 +.004
Mo 2 s 01 ooz J
Notes: 1. Each lead centerline is located
within .25 mm [.01inch] of its true G
position [TP] at maximum mate-
rial condition.
2. Item “K” to center of leads when \‘//-\ —| \‘/
formed parallel. ™M 0-15°
83-0014078
28-Pin Plastic Shrink DIP (400 mil)
28 15
Item Millimeters Inches H H H H H H ﬁ ﬁ H H ﬁ H H H
I
A 28.46 max 1.121 max
2.67 max .106
2.54 [TP] .100 [TP] —
+.004
02 _g05 |
. T L
6 o 1 14
H ~ 020 min I y K
1 4.31 max 170 max
J 5.08 max .200 max L
.400 [TP]
.339
+.004
01 003
Notes: 1. Each lead centerline is located
within .25 mm [.01inch] of its true
position [TP] at maximum mate-
rial condition. \
-
2. Item “K” to center of leads when
formed parallel. 0-15°
83-0015198
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14-Pin Ceramic Package (300 mil)

14 8
Item  Millimeters Inches ﬁ ﬁ ﬁ )[’}I JI_I-k ﬁ ﬁ
A 199max 78 max L
B 235 .09
c 2.54 [TP] A [TP) r
D .46 018
TR VAVAVATATATAY)
F 15 059 1 7
G 3.0 min -118 min A
H -5 min .02 min
1 4.58 max 181 max
J 5.08 max .2 max
K 7.62 [TP] 3 ([TP] 1 ! I
L 64 25 I' 3
M 25 01 | aY A
Notes: 1. Each lead centerline is located i TH G
within .25 mm [.01inch)] of its true v
position [TP] at maximum mate-
rial condition. F—ol|||le— | |l—
2. Item “K” to center of leads when B
formed parallel. D—>j|e—

-—————»

0-15°

E
83-0015238
16-Pin Cerdip Package (300 mil)
16 9
item  Millimeters Inches ﬁ ﬁ ﬁ ﬁ ﬁ Q ﬁ ﬁ
A 19.9 max .784 max
B 1.06 .042
C  254(TP] 10[TP) l’
D .46 = .10 .018 +.004
E 1 ) @vv@wwwv
F 15 .059 1 8
G 2.54 min .10 min
H  Smin 019 min A
I 4.58 max -181 max
J 5.08 max .20 max
K 7.62[TP] -30[TP]
L 6.4 25
+.10 +.0039
moo25 Tl .0098” 20
Notes: 1. Each lead centerline is located

within .25 mm [.01 inch] of its true

position [TP] at maximum mate-

rial condition. -

2. ltem “K” to center of leads when 0-15°
formed parallel.
83-0015168
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PACKAGING INFORMATION

18-Pin Cerdip Package (300 mil)

i i Lﬁﬁﬁﬁﬁﬁﬁgé

A 23.2 max .91 max
B 144 055
C  254[TP) 10(TP] T —
D 45 .02
e SERLELEL
F 1.2 .08 1 9
G 2.5 min .1 min
H Smin 02min A AL S
I 4.6 max .18 max
J 5.1 max .2 max
K 7.62[TP] 3 (TP
L 6.7 .26
M .25 .01
Notes: 1. Each lead centerline is located
within .25 mm [.01inch] of its true
position [TP] at maximum mate-
rial condition. \ -

2. Item “K"” to center of leads when

formed parallel. 0-15°

83-0015178
20-Pin Ceramic DIP (uPD795D)
28.0 (1.10) max.
Unit: in millimeters (inches)
25.4 (1.00)
Cover Glass
224 (0.88) Thickness: 0.5 millimeters
20.0 (0.79) Refraction ratio: 1.76 (in air)
15.6 (0.61)
hlomle o olo o o lelg
FeED
N H 2.5 4.0 05 8.3 10.3
4 . (0.098) | (0.16) (0.020) {(0.33) (0.41) max.
+
(Gt el sy
L= e e e e g ey gy e
7.2 (0.28) 0.5
From surface of chip: 06 (0.020)
115 (0.45) 20 o sy 9% (0.024)
(0.079) . L
=
T
0.25 (0.0098) —((@— 0.5
4.0
0.16) (0.020)
. 1.2
(0.047) 10.45 (0.41) £0.35 |
[ ———————
0.46 254
(0.018) (0.10)
83-0033868
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PACKAGING INFORMATION

24-Pin DIP (uPD791D)

43.0 (1.69) max.
37.0 (1.46)

Unit: in millimeters (inches)

33.0 (1.30)

30.0 (1.18)

s T e TN s N oo S e SO e W O s

s S v S e S e B v ¥

Cover Glass
Thickness: 0.5 millimeters
Refraction ratio: 1.76 (in air)

3.0 4.0 | 6.5 | 100 151
(0.12) |(0.16)}(0.25)|(0.39){ (0.59) max.

From surface of chip

to outside of glass
1.40 (0.055)
8 [ NS G SRS [ VSR G GHU R GSE R ) WOUIS R SN R SIS R SRS R SN Sw—
Chip 05
14.0 (0.55) (0.020)
oozqi)7msn |
PR ) Y —¥
0.11)
0.8
(0.031) 0.6
(0.024)
0.25 (0.0098)
| 15.5 (0.61) 0.3 |
| |
830033898

24-Pin DIP (uPD799D)

43.0 (1.69) max.

Unit: in millimeters (inches)

37.0 (1.46)

33.0 (1.30)

30.0 (1.18)

P e B e e e e T R e e —

Cover Glass
Thickness: 0.5 millimeters
Refraction ratio: 1.76 (in air)

L
14.3 (0.56)

3.0 4.0 | 65 | 10.0 151
(0.12) |(0.16){(0.25){(0.39)| (0.59) max.

1.40 (0.055)

14.0 (0.55)

I S Ry S gy S g e s | S gy sy S gy S gy gy

0.7

(0.027) min.
9 1
1

0.8
(0.031)

f 06
45(0.19) (0.02)
0.25 (0.0098)
0.46 (0.018) _.I L_. | 15.5 (0.61) £0.3
2.54 !
(@70
83-0033908

From surface of chip
to outside of glass

0.5
(0.020)




E PACKAGING INFORMATION

8-Pin Plastic Miniflat (225 mil)

Item  Millimeters Inches
A 5.70 max .22 max
B .94 max 037 max
c  127[TP] .05 [TP] _
LI 016 008
CEER .004 +.004 O
F 1.49 max 059 max
G 1.80 min 071 max H H H H
H 6.5+.3[TP]  .256 +.011[TP]
I 4.4 max 173 max 1 4
o s .06 *-202 A ) H
K
L

1.1 max .004 max ‘ L 1 K

8x.2 .024 +.008
Note: Eachlead centerline is located within
0.12 mm (0.005) of its true position G| F
(TP) at maximum material condition. 1 1
. A W
D J

c B L
83-0033858
14-Pin Miniflat IC (225 mil)
14 8
item  Millimeters Inches
A 10.46 max 412 max
B 1.42 max 056 max
c  127(TP] .050(TP] o
+.10 +.004
D 40 45 016 503
E x4 .004 + .004 O
F 1.8 max 071 max
G 1.49 .059
H 65+.3 .256 = .012
' 44 473 1 7
J 1.1 .043 A
+.10 +.004 | ul
K57 006 "o | L
+.004
L 6x22 024 T g00 i ’

Note: Each lead centerline is located within G |f K
0.12 mm (0.005) of its true position I 1
(TP) at maxi material —|_r—\_.r——|_,.l—|_r—|_.|—|_r——t

N n
D c B E
83-003394B
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PACKAGING INFORMATION

E

24-Pin Ceramic Flatpack B

-+
=

—
] I‘ J _ E
————— ] A —_
.
— A —
———— R —
ftem  Millimeters Inches :
A 4305 017 +.002 ] — | —
B 127ty 050 typ F G — H
———— 1 U —
[ 6.35 min 250 min
D  660%.15 -260 = .006 ——————— I —— | —
E 19.30 £ .15 .760 + .006 :
- — I
F 13.97 typ .550 typ -
G 10.11.18  .398+.007 /] ————— —]
H  7.49ret 295 ret '_____________J ! I ‘_—I
I 3.05 .120 max B I
J .305 .012 min [ ]—
K 13+.03 1005 + 001 L |
fe—J
f E 1
I
| c i ) i
| Sm————eewaa—
83-0033968
3-Pin SIP TO-220
—f J—u
HI / H
G
ltem  Millimeters Inches ﬁ r -4
A 10.66 max .420 max
B 2.54(TP] -100[TP]
+.34 +.013
R 031 o1y L
D 13 051
E 6.35 max 250 max .D.
F 12.7 min .500 min
G 5.85 min 230 min
+.30 +.012
H 3.0 —a6 118 018 E
1 4.82 max 190 max _
J 13£.2 .051 £ .008 ‘ '
+.12 +.005
K 28 76 110 —030
L 5+.2 .020 + .008
M 5.33 max 210 max
N 15.87 max 625 max
e |
Note: Each lead centerline is located c B L K
within .25 mm [.01inch] of its true
position [TP] at maximum mate- a
rial condition. |4—————.|"
IO OO oo
I
b - — = —]
83-0033888
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PACKAGING INFORMATION

3-Pin SIP TO-92
F
item Millimeters inches
A 5.2 max 205 max
B 1.27 max .067 max |1t E
[+ 5 .002
D 254 100
E 14 min -551 min
F 5.5 max -217 max
G 4.2 max -165 max
H 1.77 max .070 max L
B
| —
D c
A
i
G
- 83-0033998B
9-Pin Plastic SIP
Item Millimeters Inches | A | K
A 22.86 max .900 max l
1.27 max .05
c 2.54[TP] .100(TP] —f—
D 1.1 min .004 min Flg
E 2.9 min 114 min 1 9
F 508 max .200 max | ! !
G 5.72 max .225 max l | T -
H 3.0 max .118 max | ! | M E
+.040
1 1.5 max 059 —.020 —_— |
+.10 +.004 —| «—8 |e—D —>| fe—
b s 008 002 c ‘
—» —
K 14 004 L i
L 5 2
M .51 min .2 min
Note: Each lead centerline is located H
within .25 mm [.01inch] of its true
position [TP] at maximum mate-
rial condition.
83-0033878

9-11
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PACKAGING INFORMATION

Thermal Information

The power dissipation capability of semiconductor
devices is limited by the maximum allowable junction
temperature, the ambient temperature, and the thermal
resistance between the junction and the ambient
environment.

The temperature difference between the junction and
the ambient environment is determined by the fol-
lowing equation.

Ty—Ta=Ppbya
where T, = junction temperature, °C
Ta = ambient temperature, °C
Pp = power dissipation, W
8,p = thermal resistance, junction to
ambient, °C/W

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
ambientenvironment is still air, and that no heatsinkis
used.

1. 8 Pin Metal Can Package and Cavity DIP

Dissipation Derating Curve
600

500

\\ 5mw/°C
400 \

300

200

Total Power Dissipation (mW)

100

© §3-003326A

o 20 40 60 80
Ambient Temperature (°C)

-
=3

8)a = 200°C/W typ. Ty max = 150°C

The maximum power dissipation value of 500 mW has
been fixed considering the practical applications of
operational amplifiers and comparators.

2. 14 Pin Through 20 Pin Cavity DIP

Dissipation Derating Curve
1000

T T
OP Amps and Comparators I

\11 mw/°C
800

h

600

D/A A/D Converters

400

Total Power Dissipation (mW)

200

83-003327A

0 20 40 60 80
Ambient Temperature (°C)

-
=)
=3

6,4 = 90°C/W typ. T, max = 150°C

The maximum power dissipation value has been fixed
considering the practical applications.

Operational Amplifiers and Comparators 900 mW
D/A, A/D Converters 500 mW
3. 8 Pin Plastic Molded DIP
Dissipation Derating Curve
600
500
g
E
<§_ 400
,§- 5mw/°C
% 300 \\\
£
2 200
100 g
g
H
[ 20 40 60 80 100”

Ambient Temperature (°C)

(except for uPC4556C, uPC4557C, uPC4560C,
uPC1555C)

A = 200°C/W typ. T, max = 125°C

The maximum power dissipation value of 250 mW has
been fixed considering the practical applications of
operational amplifiers and comparators.

9-13
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4. 8 Pin Plastic Molded DIP
Dissipation Derating Curve

1000

- 800

3

E

§ \ 7mW/°C

5 600

2

8

K

% ™

2

@

g 400 NG

a

s

o

K

200 «
I
8
8
8
[ 20 40 60 80 100

Ambient Temperature (°C)
(For uPC4556C, uPC4557C, uPC4560C,
uPC1555C)
6, = 140°C/W typ. Ty max = 125°C

The maximum power dissipation value has been fixed
considering the maximum junction temperature and
the practical applications of those IC’s.

uPC4556, uPC4557, uPC4560C 700 mW
uPC1555C 600 mW

5. 14 Pin Plastic Molded DIP
Dissipation Derating Curve

1000

— 800

]

E

c

2

5 600

2

a

2 \7mW/°c

g a0 ~

o

%

°

T 200
]
3
g
3

[} 20 40 60 80 100

Ambient Temperature (°C)

645 = 140°C/W typ. Ty max = 125°C

The maximum power dissipation value of 570 mW has
been fixed considering the practical applications of
operational amplifiers and comparators.

9-14

6. Miniflat Package

When the miniflat IC’s are mounted on a hybrid IC, the
heat radiation through the leads is increased. When
resin coated, the heat radiation through the environ-
ment is further increased. As a result, the thermal
resistance in the mounted state is much smaller thanin
element form alone.

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

6A. 8 Pin Mini flat Package
Dissipation Derating Curve
600

500
s
E
£ 400
S ~ o
= N 5mw/°c
2 ~
5
2 300
a ~
5 N
H N
a 200
5 N
o
°
100 <
3
8
&
0 25 50 75 100

Ambient Temperature (°C)

64a = 220°C/W typ. Ty max = 125°C
The maximum power dissipation value of 440 mW has

been fixed considering the maximum junction temp-
erature and the practical applications of miniflat IC’s.

6B. 8 Pin Mini flat Package
Dissipation Derating Curve
600

T
550 mwW One Element IOnly
500 N
s ™
E 5.5 mw/°C
£ 400 \‘
K] 5
g
2 300 ™
2 N
k1
H
o 200
s
5
100 S
3
S
g
2
0 25 50 75 100

Ambient Temperature (°C)

6a = 180°C/W typ. Ty max = 125°C

The maximum power dissipation value of 550 mW has
been fixed considering the maximum junction temp-
erature and the practical applications of miniflat IC’s.
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Taping Specifications

Tape and reel shipping has been used for many years
in Japan for shipping surface mount transistors and
capacitors. Currently, 75% of surface mount transistors
are shipped via this method. Tape and reel speci-
fications, formally established by Japanese Standard
RC-1009A for 12 mm tape, has now been expanded to
include surface mount ICs.

Surface mount technology in the United States has
recently come of age, and in May of 1985 the EIA
developed Standard EIA481 for Embossed Tape and
Reel Packaging. NEC has adjusted the current
Japanese standard to comply with EIA481, and is now
shipping surface mount devices to this specification.

Because of the need for electrostatic packaging, NEC
chose to manufacture the tape using carbon/PVC
material. This type of “filler mixed” plastic is difficult to
emboss, thus the actual tape manufacturing is done by
the Sumitomo Bakelite Corp in Japan.

The actual manufacturing process is shown in Figure
1. First, rolled sheet material is slittized and embossed.
Next, the sprocket holes are punched, and aligned with
the embossed pockets to a tolerance of 50 microns.
Finally, the pocket holes are punched, and the tape is
cut to length and put on the reel.

Specifications:

NEC’s embossed tape is manufactured to EIA481
specifications with special attention paid to dimen-
sional accuracy. See Table 1 and Figure 2. Table 2 and
Figure 3 show Reel Dimensions. Figure 4 illustrates the
Tape End Configurations. Figure 5 shows component
placementin the tape pockets. Table 3 gives the device
package-to-tape width specifications. Figures 6, 7 and
8 show the tape and reel specifications for the
specialized case of 8, 14 and 16-pin miniflats.

Figure 1. Manufacturing Prc of Embc d
Carrier Tape
Pocket
Slittize Embossing
Rolled Sheet
W=6m,L=2600to 1000 m

Sprocket Hole Pocket Hole Length Cut

Opening Opening and Packing

= = = @“

Use Pocket
as Guide
83-0031228
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Table 1. 8, 12, 16, 24 mm Embossed Tape

Tape Size D E Pg t (Max.) Ag, Bg, Kg
15 +0.10
8, 12,15, i k] 1752810 40x.10 0.400 See ioie i Gonstant
4 mm +004, (069 +.004) (.157 +.004) (-016) Table 2 Dimensions
(059 —0.01'
B, D, K R
Tape Size Max. Min. F Max. P2 Min. w
8 mm 42 10 3.5+ 0.05 24 25 8.0+.30
(.165) (-039) (138 + .002) (.094) 2.0 + 0.05 (.984) (315 + .012
12 mm 8.2 55 1 0.05 45 (079 + .002) 30 120 + .30 Variable
(.323) (217 +.002) (177) (1.181) (472 £ .012) Dimensions
15 mm 121 15 75+ 0.10 40 18 +.30
(.476) (.059) (295 -+ .004) 65 20+ 0.10) (1.575) (630 + .012)
24 mm 20.1 115+0.10 (256) (079 +.004) 50 24+.30
(.791) (453 + .004) (1.969) (945 + .012)
P
Tape Size 4.0+0.10 8.0+ 0.10 120+ 0.10 16+ 0.10 20+0.10 24+0.10
{.157 + .004) (-315 + .004) (-472 + .004) (.630 + .004) (.787 + .004) (.945 + .004)
8 mm X
12 mm X X
16 mm X X X
24 mm X X X X
Notes:

1. Ag BgKp are determined by component size. The clearance between the component and the cavity must be within 0.05 (.002) min. to 0.50
(.020) max. for 8 mm tape, 0.05 (.002) min. to 0.65 (.026) max. for 12 mm tape, 0.05 (.002) min. to 0.90 (.035) max for 16 mm tape and 0.05
(.002) min. to 1.00 (.039) max. for 24 mm tape and larger. The component cannot rotate more than 20° within the determined cavity, see

below.

2. Tape and components shall pass around radius “R” without damage.

20°

Maximum component rotation

Typical component cavity
center line

Typical
component
center line

9-16
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Figure 2. Embossed Carrier Dimensions

il

PACKAGING INFORMATION

10 pitches

Py [ cumulative

on
tape
I‘— P—»| | +0.2
[+0.008)
Top
cover

|
. (86163

L {o] T I _

I
N IR

-n——|<—m—>

See Note 1
\ Table —
For Machine Reference Only “/ P
including Draft and Radil enterlnes D1 ponents
of cavity P!
Concentric Around Bg —_———— 20mmx1.2mm
User Direction of Feed and larger.
°Top cover
tape thickness [t1] / _— RMin
[.boa] Max 7
Thick
| Bending radius
See Note 2

Table

250 mm
[9.843)

83-003124C
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Figure 3. Reel Dimensions

40 [1.575] Min.
Access hole
at slot location

S S

/[~
1]

Tape slot

Full Radius® in core

for tape start.

2.5 [.098] Min Width
10 .394) Min Depth

G [measured at hub]—’l I»‘—

*Drive Spokes optional if used
asterisked dimensions apply.

83-0031258

Table 2. Reel Dimensions

Tape A B L] N T
Size Max. Min. Min. Min. Max.

84 +1.5
330 15 130+020 02 50 4 00 144
(12.992) (059) (512 + .008) (.795) (.1969) +008 (567)
(331 +05,
120
330 124 gp 184

(12.992) (468 ti%a] (.724)

12 mm

+2.0
16.4
16 mm 380 —0.08 224

(14173) (646 __'-i%sl (.882)

2 +20
—0.08 304
24 mm (961 +.[l7!ll [1.197)
= —0.00
394 120

—00
32 mm +.078

(1.276 —0.00'
+2.0
444
44 min -00

+.078
(1748 T 00)

58.4 +2.8
55 mm 609 100 00
(23.976) (3.937) (2.220 -v_—é].z&’

Metric dimensions will govern.
English measurements rounded and for reference only.

9-18
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Figure 4. Tape End Configurations

End

5_0((o_o_d(o _o_q’L_o_o_f{_o
oAb g olaln ool

No C

Start

Min 500 [19.685]
40 [1. Mi - _ P
[1.575] Max 560 (22.047]
Top

cover O
ta e
pe Empty component

pockets sealed
with cover tape

_
User Direction of Feed

83-003126B

Figure 5. SO-IC Devices

Typical

+
(D
(D
(D
(D
D

00nmn
JooQ
rf[l}ﬂﬂ
U U

= 7
|

i

1

—_—
User Direction of Feed

83-0031278
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Table 3. SO-IC Devices

Component Tape Size mm (W) Part Pitch (P)
we 8 n :
225 mil MF 16 16 8

14L 16 12

Mo omom 2
24L 24 12

28L 24 12

18 24 12

20 16 12

PCC 28 2 16
44 32 24

52 32 24

68 44 32

PCC 84 44 36
100 44 40

124 56 48

Figure 6. Embossed Carrier Dimensions

4.0+ 0.1 15
[ea0x0 -0 175+ 0.1
20+0.05 0,3—-| '4—

[ AN A A AN AN AN K AN AN )
YUYV YT YT YW O
S
— ( /QJ’

83-003130B
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Package By w F
8p SMF 54+01 120+03 5.5£0.1
14, 16p SMF 1045 £ 0.1 160+ 0.3 15+0.1

SMF: 225 mil Miniflat

8p SMF 14, 16 SMF

+20 +20
w 1247 0 1647
T 18.4 Max 22.4 Max

SMF: 225 mil Miniflat

Figure 7. Reel Size

$28+ 0.8

w
330 M T

83.0031318
Figure 8. Cover Tape Peel Strength: 40 +25g
Q Peel Off Speed 120 +.5 mm/min
Cover Tape
Otos® Carrier Tape
[
83-0031328
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Taping

Placement and Fixing
with Position Adjustment

U

Vacuum
Check

Poke Up

Mounting

Release and Pick up

i

Needle
i Adhesive Tape O
to Roll Up Wheel
1 to 2 sec/pcs 210 3 sec/pcs
83-0031288
Taping
Placement Sealing by Thermal Compression
from O
Feeder Roll
E Heater Block
Vacuum
Check \ /— Cover Tape
ﬂ [
C
Stamping Base
Embossed Carrier Tape
0.2 to 1 sec/pcs
to Peeling Wheel G
: Cover Tape
Vacuum
Check
—
7
Embossed Carrier Tape—/
83-0031208
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Surface Mount Information
Structure

The designation for industrial linear IC (ILIC) in the
miniflat package is “G2.” Figure 1 shows a cutaway
view of the miniflat G2 package. The die (chip) is
mounted to the center lead frame island, with bonding
pads to the external leads.

The lead frame is made from 42 Alloy with silver (Ag)
paste used for die attachment. The body is high-purity
molded epoxy for high reliability.

Figure 2 shows the package cross section.

Package Outline

In 1981, the EIAJ (Electronic Industry Association of
Japan) set the standards for Surface Mount ICs. They
required that devices manufactured in Japan attain
higher resistance to environmental factors (humidity,
shock, and vibration) than existing Small Outline
Integrated Circuit (SOIC) devices. The resulting pack-
age is known as the 225-Mil S.0O. Specification.

Figure 3 illustrates the difference between the NEC
miniflat (G2) and the S.O. type package.

The body or molded portion of the NEC miniflat is 4.4
mm wide compared to 4.0 mm for the S.O. package.
The lead bend of the NEC miniflat adds an additional
0.1 mm, for a netdifference of approximately 0.5 mm in
overall footprint width (miniflat vs. SOIC). All other
dimensions (such as lead pitch, length, and spacing)
are the same.

The larger package size of the NEC miniflat allows a
larger die to be mounted in 8- and 14-pin packages,
(e.g. BIFET op amp), which increases the variety of
circuits available in the G2 package. See Package
Information Section for the outline dimensions of 8-pin
and 14-pin G2 packages.

Figure 1. Internal Structure (8-Pin Type)

Resin [Epoxy]

Chip

Bonding Wire [Au]

External Lead [Solder Plated]

83-003384A

Figure 2. Cross Section of a Miniflat IC

Figure 3. Compatible Footprint Pattern for NEC
Miniflat IC and SOIC
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Handling Techniques

To work with the NEC miniflat IC without jeopardizing
the quality and reliabilty, it is necessary to exercise
more care than when handling standard DIP ICs.

Environmental conditions and handling precautions
for the NEC miniflat IC family are described below.
Circuit Design

The electrical characteristics of the NEC miniflat IC are
guaranteed the same as those of standard DIP ICs.

Since heat radiation is improved when the IC is
mounted on the substrate, power dissipation Py can be
changed in actual use. However, the degree of change
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largely depends on the method of mounting (size of
substrate, coating method, etc). Therefore, full eval-
uation of the mounted board should be made in
advance.

Total Power Dissipation and Thermal Resistance

Figures 4 and 5 show the total power dissipation
characteristics of the NEC miniflat IC family.

As shown in the figures, thermal resistance for asingle
element is approximately 180°C/W for the 14-pin IC,
and approximately 220°C/W for the 8-pin IC.

When mounted on a hybrid IC or PW-board, the heat
radiation through the leads is increased. With resin
coating, the heat radiation through the resin to the
environment is further increased. As a result, the
thermal resistance in the mounted state is much lower.

It is suggested that the heat dissipation in actual
finished mountings be fully analyzed prior to pro-
duction.

Figure 4. Pr-T; Characteristic (8-Pin Type)
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Figure 5. P1-T; Characteristic (14-Pin Type)
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Soldering and Flux Temperature

Exposure to high temperatures over time should be
carefully monitored to insure prolonged reliability. As
An Absolute Maximum Rating, exposure to the follow-
ing must not exceed 260°C for 10 seconds.

® Solder dipping
® Soldering iron
® High-temperature atmosphere

Rosin flux (pine resin) is recommended as soldering
flux.

NOTE: Avoid flux containing chlorine. Residual
chlorine after cleaning may affect reliability.

Cleaning

Flux should be thoroughly removed after soldering.
Alcohol, Chlorocene, and Freon are all acceptable
solvents; however, prolonged immersion in these
solvents may remove printed markings.

Ultrasonic cleaning can also be applied if other
components mounted on the same board can with-
stand it.

Protection Against Humidity

Being super-miniaturized and employing a thinner
plastic than standard DIP ICs, the miniflat IC has
shorter leakage paths and requires much more pro-
tection against humidity.

Generally, anti-humidity protection is provided by
resin coating after mounting on board. Examples of the
process are described below.

® Whensealed in an airtight package, no precoating is
necessary.

® When sealed with resin, a buffer coating may be
required as the resin contraction may exert stress on
ICs when sealing. Sufficient evaluation should be
made on the actual board.
For buffer coating, the use of resin with a certain
degree of viscosity is suggested.

Please consult the resin manufacturers for appropriate
encapsulation resin and coating materials.
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