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ORDERING INFORMATION FOR LINEAR CIRCUIT

The ordering information for NEC devices covered in this catalog is introduced as follows. Three basic units of
information are contained in the code.

- uPC 151 A
DEVICE FAMILY DEVICE NUMBER PACKAGE

® DEVICE FAMILY
MPA : Twin Transistor and Miscellaneous Device
MPB : Monolithic Bipolar Digital
uPC : Monolithic Linear
uPD : Monolithic MOS

e DEVICE NUMBER

This groupe of alpha numeric characters denotes the device type.

Most of NEC's High Reliability linear devices employ propriétar,y numbering system of NEC. And the original
manufacturer’s type number denotes the commercial temperature range of linear circuits. (For example, uPC151A:
High Reliability 741 type of op amp. uPC741C: commercial temperature range of 741.)

® PACKAGE .
One letter shows the package information
A — Metal Can Package. C — Plastic Molded DIP
D — Ceramic DIP G — Plastic Flat Package

e TEMPERATURE

High Reliability/Industrial Commercial

Operating Temperature Range

Metal Can —20°Cto +80°C -

Ceramic DIP —20°C to +80°C -

Plastic DIP, flat —20°C to +70°C 0°C to +70°C
Storage Temperature Range

Metal Can ‘ —65°C to +175°C -

Ceramic DIP ~55°C to +150°C -

Plastic DIP, flat —55°C 10 +125°C —55°C to +125°C

e EXAMPLE

MPC151A : High Reliability 741 type of op amp in Metal Can Package with industrial temperature rating capability.
MPC741C : 741 type of op amp in plastic molded DIP with commercial temperature rating capacility.

MPC151G : 741 type op amp in plastic flat package with industrial temperature rating capability.

MPC741G : 741 type op amp in plaétic flat package with commercial temperature rating capability.
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QUALITY & RELIABILITY

NEC's Linear Integrated Circuits are manufactured

and tested by the following process flows to realize

complete quality and reliability.

QUALITY CONTROL FLOW CHART Industrial
: Metal Can Industrial Commercial
Cavity DIP  Plastic DIP Plastic DIP

I Manufacturing Stores I Purchased Materials Verification

[ Mask Making

l Visual Mask Inspection

I Wafer Lot Acceptance I 100% Visual Inspection

I e — 2@

100% Electrical Sorting )

L Wafter Scribing

100% Visual Inspection )

|

I Die Mount

oo ~(Visual Inspection )

] x 100 Magnification

L Lead Bonding l- _______________
I Bond Strength Test

(Process Check)

| Sealing/Molding

[ Screening/Aging  }-—-————--—--—-

{ Marking I

1

emp. Cycling
Temp. Storage

—'—"'I Electrical Sorting } ——————————————— _(

100% Electrical Sorting )

@ening I

NO (Short Term Life Test)

Reliability
Assurance Test

Testing

)

Lot Sampling

Inwarehouse
Inspection

Electrical Testing LTPD 3% )

( Shipping )



Periodical Reliability Test

INDUSTRIAL METAL CAN AND CAVITY DIP

Test Items

Test Condition

Environmental Test

Soldering Heat

260°C, 10 sec, once

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

1500G, 0.5 ms, XYZ Axis, b times

Variable'Frequency Vibration

100 Hz to 2000 Hz, 20G, XYZ Axis, 4 times

Constant Acceleration

2000G, 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 Test

Ta=175°C, 1000 hours

INDUSTRIAL PLASTIC MOLDED DIP

Test Items

Test Condition

Environmental Test

Soldering Heat

260°C, 10 sec, once

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.

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 Test

Ta=150°C, 1000 hours

High Temperature, High Humidity
Storage Test

Ta=65°C, Riy=95%, 1000 hours

Pressure Cooker Test

Ta=125°C, Ry=100%, 96 Hr

INDUSTRIAL MINIFLAT IC

Test ltems

Test Condition

Environmental Test

Solderability

230°C, 5 sec, once

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 Test

Ta=150°C, 1000 hours

High Temperature, High Humidity
Storage Test

Ta=65°C, Ry=95%, 1000 hours

Pressure Cooker Test

Ta=125°C, Ryy=100%, 48 Hr

* Periodical reliability test is carried out every three months for each product. Test reports are available upon

customer’s requests.
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CROSS REFERENCE GUIDE

INDUSTRIAL TEMPERATURE RANGE

FUNCTION NEC FAIRCHILD NATIONAL MOTOROLA TEXAS
uPC55A uA709HC LM709CH MC1709CG
General Purpose OP Amp. uPC55D B _ MC1709CU wA709CJG
wPC151A | pA741HC LM741CH MC1741CG uA741PC
uPC151D | uA741RC LM741CJ MC1741CU pA741CIG
General Purpose OP Amp. uPCI51C | wA741TC LM741CN MC1741CP1 uA741CP
wPC151G - - - -
_ uPC154A | wA725HC LM725CH MC1456CG*® -
Instrumentation OP Amp. uPC154D | uA725RC LM725CJ MC1456CU*® -
uPC156A | wA308HC LM308H LM308H -
Super Beta OP Amp. uPC156D - LM308J-8 LM308U -
uPC157A | wA301AH LM301AH LM301AH -
General Purpose OP Amp. uPC157D - LM301AJ LM301AJ LM301AJG
uPC157C | uA301AT LM301AN LM301AN LM301AP
) . uPC159A | wA318HC LM318H - -
High Speed Wide Band OP Amp. WPC159D _ LM318J-8 _ LM318JG
) MPC253AA | MA776HC® - - -
Micro Power OP Amp. (Programmable) uPC253Da _ _ _ _
X uPC254A — Precision Monolithic Inc. OP—05CJ—
Instrumentation OP Amp. uPC254D *_ Precision Monolithic Inc. OP—05CY —
Instrumentation OP Amp. uPC354D *— Precision Monolithic Inc. OP—0Q7CY —
uPC801C | wAF771LTC® | LF351N® MC34001P® TLO81C
J-FET Input OP Amp. uPC801D | pAF771RC® - MC34001U® | TLO81CJG
) uPC802C - LM4250CN - -
Micro Power OP Amp. (Programmable) uPC802G _ — _ _
uPC251C | uA1458TC LM1458N MC1458P1 MC1458P
Dual General Purpose OP Amp. uPC251D uA1458RC LM1458J MC1458L MC1458JG
uPC251G - - - _
uPC258C | uA4B58TC - MC4558CP1 RC4558P
Dual General Purpose OP Amp. uPC258D | uA4558RC —_ MC4558CU RC4558JG
uPC258G - - - -
Dual High Speed Wide Band OP Amp. & uPC259Ca - - - -
Dual Instrumentation OP Amp. uPC454D — Precision Monolithic Inc, OP—10CY, OP207CF—
uPC1251C - LM358N LM358N LM358P
Dual Low Power OP Amp. uPC1251D - - LM358J LM358JG
uPC1251G - - - -
Dual J-FET Input OP Amp. uPC803C | uAF772LTC® | LF353N°® MC34002P® TLO82CP
uPC803D | uAF772RC® - MC34002U°® TLO82CJG
uPC451C | wA324P LM324N LM324N LM324N
Quad Low Power OP Amp. WPC451D | wA324D LM324J LM324J LM324J
uPC451G - - - -
wPC458C | HARRIS HA4741-5 MC4741P -
Quad General Purpose OP Amp. uPC458D - - - -
uPC458G - - - -
uPC804D | uAF774RC® - MC34004U® TLO84JG
Quad J-FET Input OP Amp.
va Py me uPC804C | wAF774LTC® | LF347N® MC34004P® TLO84CP

* PMI; 14 pin Ceramic Package, NEC; 8 pin Ceramic Package

L]
Ay
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NEC Original Device




FUNCTION NEC FAIRCHILD NATIONAL MOTOROLA TEXAS

uPC271C MA3IT LM311N LM311N LM311P

Precision Comparator uPC271D uA311R LM311J-8 LM311J-8 LM311JG
uPC271G - - — —
uPC272C - LM319N — -

Dual High Speed Comparator uPC272D - LM319J - -
uPC272G - — — —
uPC277C - LM393N — LM393P

Dual Low Power Comparator uPC277D — - - LM393JG
uPC277G - - - -
uPC177C uA339P LM339N LM339N LM339N

Quad Low Power Comparator uPC177D pA339D LM339J LM339J LM339J
uPC177G

6 Bit D/A Converter uPC603D — Precision Monolithic Inc. DAC—01CY —

10 Bit D/A Converter uPC610D — Precision Monolithic Inc. DAC—02CCX1 —

. uPC624D — Precision Monolithic Inc. DAC—08EQ

8 Bit D/A Converter uPC624C

4.5 Digit Integrating A/D (Analog) uPC646D - LF13300 — —

4.5 Digit Integrating A/D (Digital) uPC647C2 - MM5330® - -

Timer uPC817C uAB55TC LM555CN MC1455L NE5S55P
uPC141A | nA305HC LM305H LM305H -

Precision Positive Regulator uPC141D — — — -
uPC141C rA376TC LM376N - LM305P

Switching Regulator Controller uPC1042C - - — R -

Over Voltage Protector uPC3423C - - MC3423P1 -

13




COMMERCIAL TEMPERATURE RANGE

FUNCTION NEC FAIRCHILD NATIONAL MOTOROLA TEXAS
uPC741C rA741TC LM741CN MC1741CP1 uA741CP
General Purpose OP Amp uPC741G _ _ _ _
General Purpose OP Amp uPC301AC rA301AT LM301AN LM301AN LM301AP
uPC4081C MAF771LTC® LF351N® MC34001P® TLO81C
‘ J-FET input OP Amp uPC4081G _ _ _ _
. uPC4250C - LM4250CN - -
Micro Power OP Amp (Programmable) uPC4250G _ _ _ _
G p o uPC1458C uA1458TC LM1458N MC1458P1 MC1458P
Dual General Purpose OP Amp uPC1458G _ _ _ _
Dual Decompensated OP Amp uPC4556% - - - -
Dual Head Phone Amp uPC45574 - - - -
uPC4558C HA4558TC — MC4558CP1 RCA4558P
Dual General Purpose OP Amp uPCA558G _ _ _ _
Dual General Purpose OP Amp uPC4559C —RAYTHEON RC4559NB—
Dual High Speed Wide Band OP Amp uPC4560C - — - -
Dual G P P uPC358C - LM358N LM358N LM358P
ual General Purpose OP Amp uPC358G _ _ _ _
Dual J-FET Input OP Amp uPC4082C MAF772LTC® LF353N® MC34002P® TLO82CP
P OP A uPC324C uA324P LM324N LM324N LM324N
Quad Low Power mp uPC324G _ _ _ _
uPC4741C HARRIS HA4741-5 MC4741P
Quad General Purpose OP Amp uPCA741G _ _ _ _
Quad J-FET Input OP Amp uPC4084C | uAF774LTC® | LF347N® MC34004P*® TLO84CP
Precision C pPC311C uA311T LM311N LM311N LM311P
recision Comparator uPC311G _ _ _ _
X uPC319C - LM319N - -
Dual High Speed Comparator uPC319G _ . _ _
uPC393C - LM393N - LM393P
Dual Low Power Comparator uPC393G _ _ _ _
uPC339C nA339P LM339N LM339N LM339N
Quad Low Power Comparator uPC339G _ _ _ _
Timer uPC1655C uAB55TC LMB55CN MC1455CP1 NEBS5P
Compandor uPC1571C —SIGNETICS NE571N~—
8 Bit A/D Converter uPD7001Ca -~ — - -
uPC78L05 MAT8LO5AWC LM78L05CZ MC78L0O5CP rA78LOSCLP
Thres Terminal Positive R uPC78L08 uA78L08 AWC LM78L08CZ MC78L08CP uA78L0O8CLP
ree Terminal Positive eg“'a“”) uPC78L12 | uA78LI12AWC | LM78L12CZ MC78L12CP uwA78L12CLP
0.1 A uPC78L15 uA78L15AWC LM78L15CZ MC78L15CP uA78L15CLP

o Functional Equivalent
& NEC Original Device
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FUNCTION NEC FAIRCHILD | NATIONAL | MOTOROLA TEXAS
uPC78MOSH | uA78MOSUC | LM341P—5. | MC78MOSCP | wA78MOSCKC
uPC78MOSH | wA78MOSUC | LM341P—8. | MC78MOSCP | wA78MOBCKC
PC78M10H - - - -

Three Terminal Positive Regurator WPC7BMI2H | wA78M12UC | LM341P—12 | MC78M12CP | pA78M12CKC

05 M) #PC78M15H | uA78MISUC | LM341P—15 | MC78MI5CP | wA78MI5CKC
HPC78M18H | wA78M18UC | LM341P—18 | MC78M18CP | uA78MI18CKC
HPCTBM24H | wA78M24UC | LM341P—24 | MC78M24CP | uA78M24CKC
uPC7805H | pA7805UC LM340T—5 MC7805CP RA7805CKC
uPC7808H | pA7808UC LM340T—8 MC7808CP wA7808CKC
, . WPC7812H | uA7812UC LM340T—12 | MC7812CP wA7812CKC
Three Terminal Positive Regurator WPC7815H | uA7815UC LM340T—15 | MC7815CP uA7815CKC
A WPC7818H | uA7818UC LM340T—18 | MC7818CP uA7818CKC
pPC7824H | uA7824UC LM340T—24 | MC7824CP uA7824CKC
WPC7905H | wA7905UC LM320T—5 MC7905CP nAT905CKC
WPC7908H | wA7908UC LM320T—8 MC7908CP uA7908CKC
, ‘ KPC7912H | uA7912UC LM320T—12 | MC7912CP pA7912CKC
Three Terminal Negative Regurator uPC7916H | uA7915UC LM320T—16 | MC7915CP RA7915CKC
(1 A) WPC7918H | wA7918UC LM320T—18 | MC7918CP uA7918CKC
uPC7924H | pA7924UC LM320T—24 | MC7924CP LA7924CKC

15
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DEFINITIONS

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

input Bias Current
The base current or gate leak of the input transistor
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 vo|ts with no load.

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

Average Input Bias Current Drift
The ratio of the change in the input bias current to
the change in temperature producing it.

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

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

Common Mode Rejection Ratio (CMRR)
The ratio of the change in input offset voltage to the
change in common-mode voltage producing it.

Supply Voltage Rejection Ratio (SVRR)
The ratio of the change in input offset voltage to the
change in supply voltage producing it.

Input Voltage Range
The range of common-mode voltage on the input
terminals for which the device will operate linearly.

Input Resistance

The ratio of the small-signal change in input voltage
change in input current at either input terminal with
the other grounded.

Maximum Output Voltage Swing
The peak output voltage that can be obtained with-
out clipping.

Supply Current
The standby current of the amplifier is measured
when the output is at zero.

input Noise Voltage
The peak to peak noise voltage in a specified fre-
guency band.

Input Noise Voltage Density
The rms noise voltage in a 1 Hz band surrounding a
specified value of frequency.

Input Noise Current
The peak to peak noise current in a specified fre-
quency band.

Input Noise Current Density
The rms noise voltage in a 1 Hz band surrounding a
specified value of frequency.

Slew Rate

The ratio of a change in output voltage to the mini-
mum time required to effect this change under large
signal drive conditions.
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SELECTION GUIDE

ORIGINAL Operating
First Temperature
DEVICE Souce Range DESCRIPTION PACKAGE
Number [°cl
Single Operational Amplifier
MPCBbhA —20~ +80 8 Pin Metal Can
PC55D 709 —20~+80 General Purpose 8 Pin Cavity DIP
UPCI151A —20~+80 8 Pin Metal Can
uPC151D —20 ~ +80 8 Pin Cavity DIP
uPC151C —-20~+70 8 Pin Modled DIP
uPC151G 741 —20~ 470 General Purpose 8 Pin Molded Flat
uPC741C 0~ +70 8 Pin Molded DIP
uPC741G 0~ +70 8 Pin Molded Flat
UPC154A —20~ +80 . . 8 Pin Metal Can
4PC154D 725 —20 ~ +80 Instrumentation Amplifier 8 Pin Cavity DIP
uPC156A —20~ +80 . 8 Pin Metal Can
UPC156D 308 —20 ~ +80 Super Beta Transistor Input 8 Pin Cavity DIP
uPC157A —20 ~ 480 8 Pin Metal Can
uPC157D —20~ +80 8 Pin Cavity DIP
uPC157C 301 —20~ +70 General Purpose 8 Pin Molded DIP
MPC301AC 0~ +70 8 Pin Molded DIP
uPC159A —20 ~ +80 . . 8 Pin Metal Can
uPC159D 318 ~20 ~ +80 High Speed Wide Band 8 Pin Cavity DIP
UPC253A NEC —20~ +80 Micro Power Proarammable 8 Pin Metal Can
uPC253D ORIGINAL | —20~+80 ewer rrogramm 8 Pin Cavity DIP
uPC254A —20 ~ 480 . - 8 Pin Metal Can
UPC254D OP-05 _20 ~ +80 Instrumentation Amplifier 8 Pin Cavity DIP
uPC354D OP-07 —20 ~ +80 Instrumentation Amplifier 8 Pin Cavity DIP
uPC801D —20 ~ 480 8 Pin Cavity DIP
uPC801C TLO8 —-20 ~ +70 J-FET Input 8 an Molded DIP
uPC4081C 0~+70 8 Pin Molded DIP
uPC802C —20~+70 8 Pin Molded DIP
uPC802G —20~+70 . : 8 Pin Molded Flat
UPCA250C 4250 0~ +70 Micro Power Programmable 8 Pin Molded DIP
uPC4250G 0~+70 8 Pin Molded Flat
Dual Operational Amplifier
uPC251C —20 ~+70 8 Pin Molded DIP
MPC251D ~20 ~ +80 8 Pin Cavity DIP
MPC251G 1458 —20~ +70 Dual General Purpose 8 Pin Molded Flat
uPC1458C 0~ +70. 8 Pin Molded DIP
uPC1458G 0~ +70 8 Pin Molded Flat
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ELECTRICAL CHARACTERISTICS (Ta=25°C)

Supply Voltage || - mMaX: |Vio MAX. | 1o MAX. | 1g MAX. | AsMIN. | 7 Tvp, | S'9% 5ate | PAGE
MIN. [V] | TYP. [V]| [mAl] [mV] [nA] [nA] [dB] [MHz] [V/us]
9 15 5.0 5.0 200 800 86 Programmable 24
+7* +15 2.8 6.0 200 500 88 0.6 0.5 28
+15 5.0 2.5 35 125 108 Programmable 32
115 0.8 7.5 1.0 7 88 Programmable 37
+5 +15 3.0 7.5 50 250 88 Programmable 41
156 10 10 200 500 88 10 70 46
Program- ,
+3 #15 | O 5.0 50 100 90 Programmable 54
+3 +156 5.0 1.3 6.0 7.0 102 0.5 0.15 58
+3 +15 5.0 150uV 6.0 +7.0 100 0.5 0.15 70
4% +15 28 15 200pA 400pA 88 3 1 89
Program-
+1.0 15 mable 6.0 20 75 96 Programmable 92
7% £15 5.6 6.0 200 500 86 0.6 05 50

* Not guaranteed

21




ORIGINAL Operating
DEVICE First Temperature DESCRIPTION PACKAGE
Souce Range
Number [°cl
uPC258D —20~ 480 8 Pin Cavity DIP
uPC258C -20~+70 8 Pin Molded DIP
uPC258G 4558 —20~+70 Dual General Purpose 8 Pin Molded Flat
uPC4558C 0~+70 8 Pin Molded DIP
uPC4558G 0~+70 8 Pin Molded Flat
uPC259C 4560 -20~+70 Dual High Speed Wide Band GB=10 MHz | 8 Pin Molded DIP
UPCA560C 0~ +70 8 Pin Molded DIP
uPC454D 0OP-10,0P-207 —20~+80 Dual Instrumentation Amplifier 14 Pin Cavity DIP
uPC1251D —20~+80 8 Pin Cavity DIP
uPC1251C —20~+70 Dual Low Power 8 Pin Molded DIP
uPC1251G 358 -20~+70 Single Supply Operation 8 Pin Molded Flat
uPC3568C 0~ +70 8 Pin Molded DIP
uPC368G 0~ +70 8 Pin Molded Flat
NEC N Dual High Speed Wide Band GB=20 MHz .
uPC4556C ORIGINAL 0~+70 (Decompensated) 8 Pin Molded DIP
uPC4557C NEC 0~+70 Dual Head Phone Amplifier 8 Pin Molded DIP
ORIGINAL
uPC4559C 4559 0~ +70 Dual High Speed Wide Band 8 Pin Molded DIP
uPC803D —20 ~ +80 8 Pin Cavity DIP
uPC803C TLO82 0~ +70 Dual J-FET Input 8 Pin Molded DIP
uPC4082C 0~+70 8 Pin Molded DIP
Quad Operational Amplifier
uPC451D —20~ +80 14 Pin Cavity DIP
uPC451C —20~+70 Quad Low Power 14 Pin Molded DIP
uPC451G - 324 —20~+70 Single Supply Operation 14 Pin Molded Flat
uPC324C 0~ +70 14 Pin Molded DIP
uPC324G 0~ +70 14 Pin Molded Flat
uPC458C —-20~+70 14 Pin Molded DIP
uPC458D —20~ +80 14 Pin Cavity DIP
uPC458G 4741 —20~ +70 Quad General Purpose 14 Pin Molded Flat
uPC4741C 0~+70 14 Pin Molded DIP
uPC4741G 0~ +70 14 Pin Molded Flat
uPC804D —20 ~ 480 14 Pin Cavity DIP
uPC804C - TLOB4 —20~ +70 Quad J-FET Input 14 Pin Molded DIP
uPC4084C 0~ +70 14 Pin Molded DIP
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ELECTRICAL CHARACTERISTICS (Ta=25°C)
Supply Voltage lcc MAX. |V g MAX.| 1| g MAX. | Ig MAX. | AvMIN. | fy TYP. | Slew Eate
TYP.

MIN. [V] | TYP. [V] [mA] [mV] [nAl [nAl [dB] [MHz] [V/us) PAGE
+4* +15 5.7 6.0 200 500 86 2 1 62
+4* 115 5.7 6.0 200 500 86 GB=10 MHz 2.8 66
+3 +15 5.0/ch 1501V 6.0 +7.0 100 0.5 0.15 78
+3 +5 1.2 7.0 50 250 88 0.5 0.25 104
+4* +15 5.7 6.0 200 500 86  |GBZ20 MHz 5 108
4> +15 5.7 6.0 200 500 86 2 1 11
+4* +15 5.7 6.0 200 500 86 3 2 115
+4* +15 5.6 15 200pA | 400pA 88 3 11 98
+3 +5 2 7.0 50 500 100TYP. 0.5 0.25 74
+4* +15 7.0 5.0 50 300 88 3 1.6 85
+4* +15 11.2 15 200pA | 400pA 88 3 11 101

* Not guaranteed
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uPCbb

General Purpose Operational Amplifier

- GENERAL DESCRIPTION FEATURES
The original source of the uPCb5 is 709, the first ® uA709 Direct Replacement
general purpose monolithic operational amplifier. [t
features low offset voltage drift, high output swing
under load and low power consumption. The device
displays excellent temperature stability and will operate
over a wide range of supply voltages.

EQUIVALENT CIRCUIT ORDERING INFORMATION
[ G 8
5 [
7
. v uPCBEBA
"3k
L—KQN
1kQ
RIS
A'A‘Av 6
30 kQ OUTPUT ‘8 pin Metal Can Package
k.
uPC55D
05
Co
P—Kouz
g
e
R.376Q
) o4 8 pin Ceramic DIP
(Dual In-Line Package)
1 8|C,
2 7] v*
3 6| OUT
4 5| Co
v
(CASE)
uPC55A uPC55D
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uPC55

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER ‘uPCh5 UNIT

Voltage between v and v— 36 \%

Differential Input Voltage +6 \%

Input Voltage +10 \%

Power Dissipation A or D Package 300 Note 1 mW

Output Short Circuit Duration 5 s

Operating Temperature Range A or D Package —20 to +80 °c

Storage Temperature Range A Package —65 10 +175 °c

D Package —55 to +150
Note 1 Full Temperature Range
ELECTRICAL CHARACTERISTICS (Ta=25°C V* =+9V to +18V)
CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS
Input Offset Voltage 0.5 5 mV Rg< 10k
Average Input Offset Voltage Drift 2 20 uv/°c Rs <50 Q2
Supply Voltage Rejection Ratio 25 100 uv/v VE =215V, Rs<10 kQ2
Input Bias Current 180 800 nA
Input Offset Current 20 200 nA
Average Input Offset Current Drift 0.1 | nAfC
Input Impedance 100 400 kQ
Common Mode Input Resistance _ 108 Q
Output Resistance 150 Q
Power Consumption 80 150 mwW VE=+15V
Large Signal Voltage Gain 20000 | 42000 — V* =116V, Vo=£10V
Output Voltage Swing 12 14 \% vj =+15V,R_ =10k§
+10 *13 Y VF =%15V,R_ =2k

Common Mode Input Voltage Range 19 +10.3 VvV VE =115V
Common Mode Rejection Ratio 70 20 dB

Standard Connection Method

R¢/Rj C, (pF) C, (pF) Ry (k§2)
A 1000 10 3 0
B 100 100 3 1.5
C 10 500 20 1.5
D 1 5000 200 1.5

Each frequency characteristics is shown in Page 27.

R, is necessary when the amplifier is operated with
capacitive loading.
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puPCb5

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25°C)

VOLTAGE TRANSFER CHARACTERISTICS
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v =115V Ry = oo
112 Ta=26°C b L
I ;e
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GIJ [ P Max / 200
g 3 T Max. =100*
:
S —,
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© 9
—12 ]
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200
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Supply Voltage—V

VOLTAGE TRANSFER CHARACTERISTICS
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uPC55

Input Bias Current—nA

INPUT BIAS CURRENT & VOLTAGE GAIN

ADJUSTMENT FOR INPUT OFFSET VOLTAGE

300 50 x 10° 2 " l
v =218V g vi=4115V &
:Z +14 Ta= 250(: N
> Sy
250f-_ 45 % /S5
S~ <z & +12 /Qé
Y o /
S c - 7
~\\ ‘© a
200 l P 40 (05; g +10
\\B = E S 7/
A = y=
———i— g b / /
~ S 8 / / 1
150 35 £ / ||
3
g -
100 30 o -
-20 0 20 40 60 80 > -8 -6 —4-2 0 2 4 6 8
° Input Offset Voltage—mV
Temperature— C
FREQUENCY RESPONSE
100
\VJ t=-+15V
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\\ \\‘ \\N NN i
™NN N A
g 60 T ~ T ~ N \\
7 ~ el LT
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£ 5 C.F | CoR | R ke ™ [ TN
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20 O LT 1T A
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uPC151 / 741

General Purpose Operational Amplifiers

GENERAL DESCRIPTION FEATURES
The uPC151 and 741 are general purpose operational ® |nternal Frequency Compensation
amplifiers having internal frequency compensating ® Short Circuit Protection
circuits. It is intended for a wide range of analog ap- ® Offset Voltage Null Capability
plications. High common mode voltage range and no ® |arge Common Mode and Differential Voltage Range
latch up tendencies make this amplifier ideal for use ® No Latch Up
as a voltage follower. ® uA741 Direct Replacement

Two kinds of ICs are available according to reliabili-
ty, the uPC151 for industry, the uPC741 for commer-

cial.
EQUIVALENT CIRCUIT ORDERING INFORMATION
] T\l WPC151A
Qs oy Q"r’
3 2
IN C Q, Q.
+ [ 2 R
- S %
Q Q, 8 pin'Metal Can Package
W
30 pF

v
KFLKQ” %o uPC151D

a, S R Q: Qs %
50 k@ | 50 @ 4
o Vv

8 pin Ceramic DIP
(Dual In-Line Package)

OFFSET
NULL

CONNECTION DIAGRAM (Top View) WPCT51C/uPC741C

OFFSET OFFSET ~
NULL + noce L] @ 8] nC
8 pin Plastic Molded DIP
-INPUT [2] :7] vt {Dual In-Line Package)
h@ ouT
+INPUTE 6] our uPC151G/uPC741G
OFFSET v- 7] 5] OFFSET
V- NULL NULL <R
(CASE) PCI51D
HPCI51A uPC151C/uPC151G 8 pin Plastic Molded Flat Package
uPC741C/uPC741G (MINI FLAT IC)
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uPC151/741

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C)

PARAMETER uPC151 uPC741 UNIT
Voltage between V't and V™ 36 36 \%
Aor D Package 500 —
Power Dissipation” C  Package 350 350 mw
G Package 440 440
| Differential Input Voltagw +30 30 Vv
Input Voltage (Note 1) +15 +15 Vv
Output Short Circuit Duration Indefinite Indefinite S
Voltage between Offset-Null and v 0.5 0.5 \%
Operating Temperature Range AorD Package —20t0 +80 - °C
Cor G Package —20to +70 0to +70
o N A Package —65 to +1 75 7 —
Storage Temperature Range D Package —bb to +160 — °C
Cor G Package —b5 to +125 —b5 to +1256

Note 1: For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.
* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, VE=+15V)

CHARACTERISTIC MIN. | TYP. | MAX. | UNIT CONDITIONS
Input Offset Voltage 1.0 6.0 mV Rs< 10 k2
Input Offset Current ] 20 200 ) mnA“ N
_Twpat Bias Current 80 500 nA
Large Signal Voltage Gain 25,000 | 200,000 RL>2kQ, Vo =110V
Offset Voltage Adjustable Range +15 mv VR;= 10 k
Supply Current - e 1.5 2.8 mA
Power Consumption 45 85 mwW
| Common Mode Rejection Ratio | 70 | 90 ' dB Re< 10 k€2
| Supply Voltage Rejection Ratio 30 180 | uV/V | Rs< 10k
Output Voltage Swing +12 14 \% RL= 10 k2
Output Voltage Swing 10 | £13 v RL>2k§
Output Short Circuit Current 5 20 mA RL=0

Offset Voltage Null Circuit
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uPC151/741

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C)

OPEN LOOP FREQUENCY RESPONSE LARGE SIGNAL FREQUENCY RESPONSE
120 r 32
V=115V VE=:15V
110 Q 28
@ 100N a
-? 90 N >| 24
=
— \ o
© 80 c
(U] N g 20
o 70 %)
I3 \ ©
+ 60 Y o 16
o N 2
> 50 N S 12
Q 40 >
o \\ b= \
S 30 2 8
5 20 - N 5 \
a \ O 4 AN
o 10 Y
o <N . N
1 10 100 1k 10k 100k 1M 1k 10k 100 k 1™
Frequency—Hz : Frequency—Hz
OUTPUT VOLTAGE SWING OUTPUT VOLTAGE SWING
RL22kQ
Q 30 a
Q 5 40
g i
g £ -
32 3 P
%) 7
<) o /
15 2 y
£ £ 20 Va
o o v
> > /
=10 = v
a 3
5 g pd
= 7
@] (@]
o vE=:15V
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100 2
2
E < /
| €
! 1
.é P é
3 50 31
5 >
S g
& 3
2 %)
& ~
0 10 +20 0 10 20
Supply Voltage—V Supply Voltage—V
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puPC151/741

SUPPLY CURRENT OUTPUT SHORT CIRCUIT CURRENT
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uPC154

Instrumentation Operational Amplifier

GENERAL DESCRIPTION

The uPC154 is an operational amplifier featuring
superior performance in apblications where low noise,
low drift and accurate closed-loop gain are required.
High common mode rejection and offset null capability
make this device sutable for low level instrumentation
applications over a wide supply voltage range.

EQUIVALENT CIRCUIT

FEATURES

High Open Loop Gain

Low Input Voltage drift

Low Input Offset Current
High Common Mode Rejection
High Input Voltage Range
Wide Power Supply Range
Offset Null Capability

/.ZA725 Direct Replacement

ORDERING INFORMATION

3000 000 Typ.
0.5 uV/°C typ.
3nA Typ.

120 dB Typ.
14 V Typ.
*3Vto*22V

. & - o o 7
én, %:( jﬁm jﬂ,. Rus v uPC154A
29 kRS 100 Q 100 Q 100 @ 18 kQ
QS'A . Qo ko o
iv——J 'w
Q,;
Rie
FHO’ Q!j_‘ TCB ouT 8 pin Metal Can Package
° 1'30,,, 4 Qu
i Qa2
O o uPC154D
Q.,)—I—KQIZ Qi
B 2 Qie VOU
g |R. 2 ¢
- 224k S Ris e gRu gRu
egs 37 %:: S1we z %150 9%300 o I 8 pin Ceramic DIP
—0 (Dual In-Line Package)
CONNECTION DIAGRAM (Top View)
OFFSET
OFFSET  NULL OFFSET [3 o g] OFFSET
NULL NULL NULL
~INPUT 2] 7] v
! (s)ouT
I
+INPUT 3] [6]out
[ o
V™ (CASE)
uPC154A uPC154D
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nPC154

ABSOLUTE MAXIMUM RATINGS (Ta= 25°C)

PARAMETER uPC154 UNIT
Voltage between V¥ and V=~ 44 \Y
Power Dissipation * l AorD Package 500 mwW
Differential Input Voltage 5 \
Input Voltage (Note 1) 122 \Y
Voltage between Offset-Null and V™ +0.5 V
Operating Temperature Range Aor D Package —20 to +80 °C
Storage Temperature Range A Package 6510 +175 °C

D Package —b5 to +150

Note 1: For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage.
* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V* =15 V)

CHARACTERISTIC MIN. TYP. MAX.| UNIT CONDITIONS
Input Offset Voltage 0.5 25 mV | Rs<10kQ
Average Input Offset Voltage Drift 0.5 3.0 | uv/°C | Rs<B0 Q(With external trim)
Average Input Offset Voltage Drift 2.0 uV/°C | Rs<50 Q(Without external trim)
Input Offset Current 3.0 35 nA
Average Input Offset Current Drift 10 pA/°C
Input Bias Current 50 125 nA
Input Impedance 1.5 MQ
Large Signal Voltage Gain 250,000 | 3,000,000 — RL=2kQ,Vo=%10V
Power Consumption 80 150 mwW
Output Voltage Swing +12 +13 \Y} RL = 10kQ
Output Voltage Swing +10 +13 \Y RL=>2kQ
Common-Mode Input Voltage Range +13.5 14 Vv
Common-Mode Rejection Ratio 96 120 dB | Rs<10kQ
Supply Voltage Rejection Ratio 2.0 35 uVv/V | Rs<10kQ
Input Noise Voltage 2 #Vp-p Rs =10k

f=0.1~10Hz
Input Noise Voltage 0.3 uVrms Rs=10kQ2
f=10Hz~ 1 kHz
Offset Voltage Null Circuit Frequency Compensation Circuit
e V+

Frequency Compensation Components

Use R, when the
R1 Cy R2 C, R, S amplifier is operated

GAIN with capacitive load.

(§2) (uF) | () (uF)
10,000 10k 50pF | — —
1,000 470 0.001 — —
100 47 0.01 ~ —
10 27 0.05 | 270 0.0015
1 10 0.05 39 0.02
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uPC154
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TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C)

Input Offset Voltage—mV Open Loop Voltage Gain

Input Offset Current—nA
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uPC154

Supply Voltage Rejection Ratio—uV/V

Supply Voltage Rejection Ratio—dB

Output Voltage Swing—Vp-p

SUPPLY VOLTAGE REJECTION RATIO
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uPC154

FREQUENCY RESPONSE FOR

VARIOUS CLOSED-LOOP GAINS TRANSIENT RESPONSE
100 1200
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uPC156

Super Beta Operational Amplifier

GENERAL DESCRIPTION

The uPC156 is a precision operational amplifier
having specifications better than FET amplifiers over a
temperature range. High input impeadance, low noise,
low input offset and temperature drift are made possible
through use of super beta transistors. Increased slew rate
is also available by use of feedforward compensation
techniques. In addition to the above features, the wide
supply voltage range and excellent SVRR assure maxi-
mum flexibility in general applications.

EQUIVALENT CIRCUIT

FEATURES

Extremely Low Input Bias Current of 1.5 nA Typ.
High Input Impedance of 40 MQ

Low Input Offset Voltage Drift

Low Power Consumption

LM308 Direct Replacement

ORDERING INFORMATION

HPC156A

8 pin Metal Can Package

uPC156D

it

8 pin Ceramic DIP
(Dual In-Line Package)

V7(CASE)

HPC156A

MPC156D

37




uPC156

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C)

PARAMETER uPC156 UNIT
Voltage between V* and V— 36 Y
Power Dissipation™® ] Aor D Package 500 mwW
Differential Input Current (Note 1) +10 mA
Input Voltage (Note 2) +15 \
QOutput Short Circuit Duration Indefinite S
Operating Temperature Range A or D Package —20 to +80 °c
A Package —65 to +175 °
Storage Temperature Range 5 Package 55 10 4150 C

Note 1:

The inputs are shunted with back-to-back diodes for over voltage protectioh. Therefore excessive current will

flow if a differential input voltage in excess of 1V is applied between the inputs unless adequate limiting

resistance is used.

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

*

See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V¥ =+15V)

CHARACTERISTIC MIN. TYP. | MAX. | UNIT CONDITIONS

Input Offset Voltage 2 7.5 mV Rs< 100 k2
Average Input Offset Voltage Drift 6 uv/c

Input Bias Current 1.5 7 nA

Input Offset Current 0.2 1 nA

Average Input Offset Current Drift 2 pA/°C

Input Impedance 10 40 MQ

Large Signal Voltage Gain 25,000 | 300,000 RL =10k
Output Voltage Swing +13 114 \ RL =210k
Common Mode Rejection Ratio 80 100 dB

Supply Voltage Rejection Ratio 20 100 | uv/V

Supply Current 0.8 mA

Compensation Circuit

Standard Compensation

"

R, C
1 0
Ct>R, ¥R,

Co= 30 pF

Alternate Frequency Compensation

V+
i
AV

Improves SVRR of V1,

Feedforward Compensation

+
vto <,
|
LA
R, 5 pF
AN
10k
Ri | N7
o—A -
6
10k uPC156 .
AN B
" 114 R; 3k
¢, 500 pF C, 10pF
V-



uPC156

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C)
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uPC156

Output Voltage Swing—V
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1uPC157 / 301A

General Purpose Operational Amplifiers

GENERAL DESCRIPTION

uPC157/301A are general purpose operational
amplifies which features higher performance than that
of 709 type. This amplifier offers many features which
make its application nearly foolproof: overlood protec-
tion on the input and output, no latch up when the
common made range is exceeded, freedom from oscila-
tions with a single 30 pF capacitor. Frequency compen-
sation can be tailored to the individual circuit with
single external capacitor.

Two kinds of I1Cs are available according to reliability,
the uPC157 for industry, the uPC301A for commercial.

EQUIVALENT CIRCUIT

FEATURES

® Wide Common Mode and Differential Voltage Range

® Short Circuit Protection

® No Latch Up

® Offset Voltage Null Capability

® Frequency and Transient Response Characteristics
Adjustable

® | M301A Direct Replacement

ORDERING INFORMATION

19C 80C

OFFSET
NULL

A UPC157A
>
50 8 8 pin Metal Can Package
ouT
uPC157D

fie

J‘: 8 pin Ceramic DIP
V- (Dual In-Line Package)
uPC157C/uPC301AC

:

\J _—2_3] c,
8 pin Plastic Molded DIP
3 vt (Dual In-Line Package)
6] ouT
5 OFFSET
NULL
uPC157A uPC157D
uPC157C
UPC301AC
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uPC157/301A

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC157 MPC301A UNIT
Voltage between V* and V— 36 36 \Y
Power Dissipation* AorD FPackage >0 - mW
C Package 350 350
Differential Input Voltage +30 +30 \%
Input Voltage (Note 1) +15 +15 \%
Output Short Circuit Duration Indefinite Indefinite s
Operating Temperature Range AorD Package —20 to +80 - °c
C Package —20 to +70 0to+70
A Package —65to +175 -
Storage Temperature Range D Package —b5 to +150 - °C
C Package —55 to +126 —b5 to +126

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

* See thermal information in Chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V¥ =15V to 15 V)

CHARACTERISTIC MIN. TYP. | MAX. | UNIT CONDITIONS
Input Offset Voltage 2.0 7.5 mV Rs <50 k2
Average Input Offset Voltage Drift 6.0 30 |uV/C | Rg<B0OkQ, vE=215V
Input Offset Current 3 50 nA
Average Input Offset Current Drift 0.02 0.6 [nAfC | VE=t15V
Input Bias Current 70 250 nA
Input Impedance 0.5 2 MQ
Large Signal Voltage Gain 25’,'000 160,000 vi=115 V,Vo=t10V, R =2k
Supply Current 1.8 3 mA
Output Voltage Swing +12 +14 Y vi=115V, R =10 kQ
Output Voltage Swing +10 +13 Y% vE=115V, R >2kQ
Common-Mode Input Voltage Range +12 \% vt= 15V
Common-Mode*Rejection Ratio 70 90 dB Rg <50 k2
Supply Voltage Rejection Ratio 70 90 dB Rg <50 k2

Standard Compensation and
Offset Balance Circuit
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nPC157/301A

TYPICAL PERFORMANCE CHARACTERISTICS FOR VARIOUS

COMPENSATION CIRCUITS (Ta=25°C)
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uPC157/301A

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25°C)
INPUT CURRENT
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uPC157/301A
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uPC159

High Speed Operational Amplifier

GENERAL DESCRIPTION FEATURES
The uPC159 is a precision high-speed operational Very High Slew Rate

amplifier designed for applications requiring wide band- Maximum Bias Current of 500 nA

width and high slew rate. It features a factor of ten in- Operates from Supplies of £5 V to £20 V

crease in speed over general purpose devices without Internal Frequency Compensation

sacrificing DC performance. The yuPC159 has internal

unity gain frequency compensation. This simplifies

Input and Output Overload Protected
LM318 Direct Replacement

its application since no external components are neces-
sary for operation. The high speed and fast setting time
of this device make it useful in D/A converters, oscil-
lators and hold circuits.

EQUIVALENT CIRCUIT - ORDERING INFORMATION

MPC159A

8 pin Metal Can Package

HuPC159D

et

8 pin Ceramic DIP
(Dual In-Line Package)

¢ ~ 8| Ca
—InpUT 2] 7]v*
+INPUT 3] 6|ouT

v—[4] 5]c,

MPC159A uPC159D
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uPC159

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

) PARAMETER , uPC159 UNIT
Voltage between VT and V™ 40 \Y;
Power Dissipation® } Aor D Package 500 mW
Differential Input Current (Note 1) +10 mA
Input Voltage (Note 2) +15 Y
Output Short Circuit Duration Indefinite s
Operating Temperature Range A or D Package —20 to +80 °C
Strage Temperature Range A Package —65t0+175 °c 1
D Package —55 to +150 j
!

Note 1: The Inputs are shunted with back-to-back diodes for overvoltage protection. Therefore, excessive current will
flow if a differential input voltage in excess of 1V is applied between the inputs unless some limiting resistance
is used.

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

* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V¥ =+15 V)

CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS

Input Offset Voltage 4 10 mV Rs=100 Q

Input Offset Current 30 200 nA

Input Bias Current 150 500 nA

Input Impedance 0.5 3 MQ

Large Signal Voltage Gain 25,000 |200,000 Vo=110V, R =22k

Slew Rate 50 70 Vips Av =1

Output Voltage Swing 12 +13 V RL =22k

Common Mode Input Vgltage Range *11.5 \%

Common Mode Rejection Ratio ' 70 100 dB

Supply Voltage Rejection Ratio , 65 80 dB

Supply Current 5 10 mA RL=%°,Vo=0V
Offset Balancing Circuit Feedforward Compensation for Greater

Inverting Slew Rate

5k

AAA
VW

3k 0.1uF

*Slew rate typically 150 V/us
*Balance circuit necessary for
increased slew
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uPC159

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25°C)
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uPC159

LARGE SIGNAL FREQUENCY RESPONSE

28
Vi=215V
Ta =25°C
a 24
< \
| 20
o
\
5) 16 \
[0}
g
£ 12
o
> \
5 8
=3
s, \
4 ‘&
0
10k 100k 1M 10M 100M
Frequency—Hz
VOLTAGE FOLLOWER PULSE RESPONSE
20
16
12 M\
> —\ r “-}\1
e l
£ |\ | I
s A T
2 .\ OUTPUT |I
oy T\}y 1
g o[ !
o —4 1 +
> 1 I +
-8 I Vi=:15V
-t 4, Ta=25°C
—12j LT Av=1
16 [INPUT
ol L |

02 02 06 10 14 18
Time—us

OPEN LOOP FREQUENCY RESPONSE

120 -
*=+15V
Ta=25°C
100 N 2 225
NV
o 80 180
)i h
£ 60 AN / 135
8 \><\ J
S 40 v 90
£ o
> 20 45
0 0
-20
10 100 1k 10k 100k 1M 10M 100M
Frequency—Hz
INVERTER PULSE RESPONSE
20
16
12 \
> 8 ]
b4 .
£ \ |outeur | I']
& O T
® | V=115V
& —4— Ta=25°C
ot -
S _g f Av=1
> -~ -1 RS (Y S ——
—12 4]
16l INPUT FEED FORWARD
—20 A
01 01 03 05 07 09
Time—us

Phase Lag-degree

49




uPC251 / 1458

General Purpose Dual Operational Amplifiers

GENERAL DESCRIPTION FEATURES
The uPC251 and 1458 are dual general purpose ® Dual uPC151/741 Internally Frequency Compensated
operational amplifiers having internal frequency com- Operational Amplifier
pensating circuits. It is intended for a wide range of ® Short Circuit Protection
analog applications. High common mode voltage range ® |arge.Common Mode and Differential Input Voltage
and no latch up tendencies make this amplifier ideal ® No Latch Up
for use as a voltage follower. ® MC1458 Direct Replacement
Two kinds of ICs are available according to reliabi-
lity, the uPC251 for industry, the uPC1458 for com-
mercial.
EQUIVALENT CIRCUIT ORDERING INFORMATION
1/2 CIRCUIT
uPC251D
v
r—K‘ S %
ouT 8 pin Ceramic DIP

(Dual In-Line Package)

AAA

uPC251C/uPC1458C

.
Q. y
R ‘: Ru, S Q: Q.3
~ 2R, B kQ B 50k§2“50 o
: o V- 8 pin Plastic Molded DIP

(Dual In-Line Package)

uPC251G/uPC14568G

ouTA E @V+ 8 pin Plastic Molded Flat
A Package (MINI FLAT IC)

A—INPUT 2] 7]outs
+ —
A +INPUT [3] ;__g] B —INPUT

v [& 5] B +INPUT

CONNECTION DIAGRAM (Top View)

uPC251D
uPC251C/uPC251G
MPC1458C/uPC1458G




uPC251/1458

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC251 uPC1458 UNIT
Voltage between VT and V™~ 36 36 \Y
D Package 500 —
Power Dissipation* o Package 350 350 mwW
G Package 440 440
Differential Input Voltage 30 +30 \%
Input Voltage (Note 1) +15 +15 \%
Output Short Circuit Duration Indefinite Indefinite S
. D Package —20 to +80 - o
Operating Temperature Range CorG Package 20 10470 010470 C
Storage Temperature Range D Package —5510 +150 — °c
Cor G Package —b5 to +126 —bb to +125

Note 1: For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.
* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (V¥ =+15V, Ta=25°C)

CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS
Input Offset Voltage 1.0 6.0 mV Rs< 10 k2
Average Input Offset Voltage Drift 3 uv/c Rs< 10 kQ
Input Offset Current 20 200 nA
Input Bias Current 80 500 nA
Large Signal Voltage Gain 20,000 | 160,000 RL=2kQ,Vo=110V
Channel Separation 120 dB f=10Hz, R =2kQ
Supply Current 3.0 5.6 mA
Power Consumption 90 170 mW
Common Mode Rejection Ratio 70 90 dB Rs< 10 kQ
Supply Voltage Rejection Ratio 30 150 uV/Vv Rs<10kQ
Output Voltage Swing +12 +14 \% RL=10k&Q
Output Voltage Swing 10 13 \% RL=2kQ
Input Impedance 0.3 1.0 MQ
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uPC251/1458

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C)

52
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uPC251/1458

Tce — Ta CHARACTERISTICS
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uPC253

Programmable Operational Amplifier

GENERAL DESCRIPTION FEATURES

MPC253 is a high performance programmable opera- ® Micropower
tional amplifier designed for many low power applica- ® +3V to+18 V Operation
tions like handy DMM. The quiescent current can be ® [ ow Input Bias Current
set by & single external resistor and this feature enables ® High Gain (V¥ =13V, Av = 300,000)
micro-watt power consumption or analog gate applica- ® Short Circuit Protection
tions. ® No Latch Up

°

EQUIVALENT CIRCUIT

Programmable

ORDERING INFORMATION

MPC253A

8 pin Metal Can Package

uPC253D

a

8 pin Ceramic DIP

(Dual In-Line Package)

\
(CASE)

UPC253A

HPC253D




uPC253

ABSOLUTE MAXIMUM RATINGS (Ta =25°C)

PARAMETER uPC253 UNIT
Voltage between V't and V™ 36 v
Power Dissipation™ [ A or D Package 500 mwW
Differential Input Voltage +30 \%
Input Voltage (Note 1) 15 \Y
Operating Temperature Range A or D Package —20 to +80 °c
Storage Temperature Range A Package —651t0 +175 °c
D Package —55 to +150

Note 1: For supply voltage less than £15 V, the absolute maximum input voltage is equal to the supply voltage.
* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V* =+3V to %15V, Rbias = 1 MQ to vt

CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS
Input Offset Voltage 1.0 5.0 mV Rs <20 k2
Average Input Offset Voltage Drift 3 uVv/°C | Rs<20kQ
Input Offset Current 4 50 nA
Input Bias Current 20 100 nA
Input Impedance 1 5 MQ
Large Signal Voltage Gain 90 110 dB
Amplifier Current 40 80 MA
Output Voltage Swing +10 +13.6 \% VE =11 5V, RL=22k&Q2
Output Voltage Swing +1.5 V vi=13V, RL =2k
Common Mode Rejection Ratio 80 100 dB
Supply Voltage Rejection Ratio 10 100 JIAVAY)

Supply Current = Amplifier Current (I apmp) + Bias (Ig1ag) Current

Typical Connection

uPC263 g 6

VAL Al | IV
BIAS = L onvo BIAS S = ooin
Rg ag+23k2 Rgjagt23ka
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uPC253

TYPICAL PERFORMANCE CHARACTERISTICS

56

OPEN LOOP FREQUENCY RESPONSE

LARGE SIGNAL FREQUENCY RESPONSE

120 32
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0
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V\ | |Ta=25°C
<
£ 40 ‘\ E \\
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AMPLIFIER CURRENT “AMP) SWITCHING TIME
60
200 Ay ! l,
50 / // c-
< 100 4 ( 300pF4—
; 7
J 40 ——— ¢ 50 !
Y4 g
& — ! 0~300pF /| / 30
5 30 S 20 N*LN
Q
v |Rgias= MRt VF 2 'sihef
o AS Rz S/ QI
£ _ [vi=z15v g 10 /9
3 20t—= (14 S 74, 5 3
g g T "’“o, $ 0
) 7 <
10 / [
2 +
0 1
—-20 0 20 40 60 80 0.1 1.0 10 100 1000
Ambient Temperature—°C Switching Time—ms
SWITCHING TIME MEASUREMENT CIRCUIT (toff)
+8V
Vo
10 kQ 0
O—AM-
ViN £80 mV AL -8V
V- = ~15V
toff (+)
+8V
0.4 Vo
0

1 040

toff (-)
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uPC254

Instrumentation Operational Amplifier

GENERAL DESCRIPTION FEATURES

The uPC254 of Monolithic Instrumentation Opera- ® | ow Input Offset Voltage Driftvs Temp .. . ... ...
tional Amplifier exhibits excellent performance in low O.4uV/°C (Null) Typ.
signal level applications with the flexibility and ease of ® |ow Input Offset Voltage Driftvs Time .. .......

application of a fully protected, internally compensated
op amp. Main features are low offset voltage, bias cur-
rent and noise and high gain, input impedance, CMRR
and SVRR.

The uPC254 is an optimum choise for a wide variety
of applications including strain gauge, thermocouple
bridges, high gain active filters, buffers, integrators,
and sample and hold amplifiers.

EQUIVALENT CIRCUIT

0.4uV/Month Typ.

Low Input Offset Voltage ......... 0.3 mV Typ.
Low Input BiasCurrent . . ... .. ... *1.8 nA Typ.
High Gain

tow Noise

High CMRR

Internally Freguency Compensated.
Easy Offset Nulling
OP-05C Direct Replacement

ORDERING INFORMATION

MPC254A

20 kQ

OFFSET
NULL

8 pin Metal Can Package

uPC254D

e

8 pin Ceramic DIP

(Dual In-Line Package)

CONNECTION DIAGRAM (Top View)

OFFSET
Tt OFFSET U
FFSE OFFSET
OFFSET + note. [ 8
NULL (7Y . v NULL
-INPUT [2 7]v*
l| (6)ouTt
+INPUT[3 ;6] ouT
NC
V7|4 EI NC
N
(CASE)
uPC254A uPC254D
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HPC254

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C)

PARAMETER uPC254 UNIT
Voltage between vtand V— 44 \%
Power Dissipation™ J Aor D Package 500 mwW
Differential Input Voltage +30 \)
Input Voltage (Note 1) 122 \%
Output Short Circuit Duration Indefinite S
Operating Temperature Range AorD Package —20 to +80 °C
Storage T A Package —60to +175 °c
ge Temperature Range D  Package 55 10 +150

Note 1: For supply voltages less than £22 V, the absolute maximum input voltage is equal to the supply voltage.
*  See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V* =15 V)

CHARACTERITIC MIN. | TYP. | MAX. | UNIT CONDITIONS
Input Offset Voltage 0.3 1.3 mV | Rs< 100 2
Average Input Offset Voltage Drift 1.2 45 Rs <100 £, unnull (Note 2)
Average Input Offset Voltage Drift 0.4 1.5 HV/OC Rs < 100 £, null, Rp=20 k& {(Note 2)
Input Offset Current 1.8 6.0 nA
Average Input Offset Current Drift 12 50 | pA/SC (Note 2)
Input Bias Current +1.8 +7.0 nA
Average Input Bias Current Drift 18 50 pA/°C (Note 2)
Input Resistance — Dif Mode 8 33 MQ
Large Signal Voltage Gain 120 500 V/mV | RL 22k, Vo=%£10V
3.2 5.0
Supply Current 0.67 13 mA vEoi3V
Power Consumption 95 150 mW
+12.0 | £13.0 RL =10k
Maximum Output Voltage Swing +115 | 128 \Y RL =2k
145 | *16 t =13V, RL=2kQ
Common Mode Rejection Ratio 100 120 dB
Power Supply Rejection Ratio 90 104 dB vE=13V->218V
Offset Adjustment Range 4 mV Rp =20 k§2
Input Noise Voltage 0.5 uVpp | Rs=10k, f=0.1~10Hz (Note 2)
10.5 20.0 fo =10 Hz (Note 2)
Input Noise Voltage Density 10.2 135 | nVA/Hz| fy =100 Hz (Note 2)
9.8 1.5 fo = 1000 Hz (Note 2)
0.35 | 0.90 fo =10 Hz (Note 2)
Input Noise Current Density 0.15 0.27 pA/\/Fi? fo =100 Hz (Note 2)
0.13 | 0.18 f, = 1000 Hz (Note 2)
Long Term Input Offset Voltage Stability 0.4 2.0 | uV/Mo (Note 2)

Note 2: Parametor is not 100 % tested, 90 % of units meet this specification.
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puPC254

60

OFFSET NULLING CIRCUIT

120

VE=+15V
100\

Voltage Gain—dB

Supply Current—mA

OPEN LOOP FREQUENCY RESPONSE

N

oI\
o AN

40

. AN

N

: AN

1 10 100 1k 10k 100k 1M

Frequency—Hz

SUPPLY CURRENT

5

4 //

3 //

2

1

0 10 20 30 40 50

IV*—V~|—-Supply Voltage—V

The uPC254 is designed to provide lowest drift per-
formance when trimmed with a 20 k§2 potentiometer.
When fine resolution of trimming is desired or where
unwanted changes in potentiometer position with time
and temperature could create unacceptable offsets, the
sesitivity to offset vs potentiometer may be reduced by
using the circurt shown below,

V+
NULL 1 pin o——aA \I/w AMAv—o ot
| RaA Re Rs '
20 kQ

1

Fixed Resistor Ra, Rg 5.1 k2.
Potentiometer Rc. 10.0 k2
Null Range 1.2 mV Typ.

LARGE SIGNAL FREQUENCY RESPONSE
28

VE=+15 Vv

N
EN

N
o

[N
(=]

-
N

Output Swing—Vp-p

[es]

N

o

1k 10 k 100 k 1™
Frequency—Hz

POWER DISSIPATION

250

200

\L

150 /

100 /(
50

7

0 10 20 30 40 50
IV*—V~|-Supply Voltage—V

Power Dissipation—mW




uPC254

o N\
\

70 A,
70 N

o N\
60 \ 50 \\

COMMON MODE REJECTION RATIO POWER SUPPLY REJECTION RATIO
130 120
Vi=215V vi=+15V
120 B 110
T
\ g
110 \ & 100 \
5 N,
100 = 90
oc
90 N S 80
o
Q
3
w
E
o)
o

Common Mode Rejection Ratio—dB

Voltage Gain—V/mV

1 10 100 1k 10k 100k 0.1 1 10 100 1k 10k
Frequency—Hz Frequency—Hz
MAXIMUM OUTPUT VOLTAGE OFFSET VOLTAGE ADJUSTMENT
10
+20 Vi=+15V VEi= 15V
]
—+ >
Vom* £ 5 ==
> +15 £ g
& 5
£ T o
2 ¥ =
- [¢]
9 £10 Vom g .
g A I N
5 / =
- < -5 1
5 77 ‘g
o
-10
100 1k 10k 100 k 1k 10k 100 k 1™
Load Resistance—§ Rp—Adjustment Resistor—
VOLTAGE GAIN VOLTAGE GAIN
800 800
vi=115V
p—
600 ~ a3 > 600
/ 2 ~
~
5 7
o
g
400 o 400
o
8
)
>
200 200
A L J/ 4
T L 1 B _
+5 +10 +15 +20 +25 —20 0 20 40 60 80

Supply Voltage—V Temperature—°C
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uPC258 / 4558

High Performance Dual Operational Amplifiers

GENERAL DESCRIPTION FEATURES

The uPC258 and uPC4558 are dual operational am- ® |nternal Frequency Compensation
plifiers having internal frequency compensating circuits. ® Short Circuit Protection
The low noise lateral pnp input transistors allow these ® |arge Common Mode and Differential Voltage Range
amplifiers to be used in low noise signal processing ap- ® No Latch Up
plications such as audio preamplifiers and signal condi- ® [ ow Noise
tions. The simplified output stage completely eliminates ® RC4558 Direct Replacement
crossover distortion under any load conditions.

Two kinds of ICs are available according to reliability,

the uPC258 for industry, the uPC4558 for commercial.
EQUIVALENT CIRCUIT ORDERING INFORMATION

1/2 CIRCUIT

St o uPC258D

fiet

8 pin Ceramic DIP
(Dual In-Line Package)

uPC258C/uPC4558C

Q0OUT %

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

HMPC258G/uPC4558G
CONNECTION DIAGRAM (Top View)
[ ] J -+ 8 pin Plastic Molded Flat
OUTAE EV Package (MINI FLAT IC)
_A+
A —INPUT[2] 7] ouTs
+B—
A+INPUT[] [6]8 —INPUT
v—[& 5|8 +INPUT
uPC258D
MPC258C/uPC258G
uPC4558C/uPC4558G
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uPC258/4558

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC258 uPC4558 UNIT
Voltage between V* and V= 36 36 v
D Package 500 —
Power Dissipation* Cc Package 350 350 mW
G Package 440 440
Differential Input Voltage +30 +30 \%
Input Voltage (Note 1) 15 +15 Vv
Output Short Circuit Duration Indefinite Indefinite S
Operating Temperature Range D Package —20 10 +80 - °c
Cor G Package —20 to +70 0to 70
Storage Temperature Range D Package —9510+150 — °c
Cor G Package —b5 to +1256 —b5 to +125

Note 1: For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.
* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V* =:15V)

CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS
Input Offset Voltage 0.5 6.0 mV Rs < 10 kQ
Input Offset Current 5 200 nA
Input Bias Current 60 500 nA
Large Signal Voltage Gain 20,000 RL=22kf,Vo=%10V
Power Consumption 90 170 mwW Both Channel (Note 2)
Common Mode Rejection Ratio 70 90 dB Rs < 10 k2
Supply Voltage Rejection Ratio 30 150 uv/v Rs < 10 k2
Output Voltage Swing *12 il v RLS 10 k&2
+13 \Y RL<2kQ
Common Mode Input Voltage Range +12 +14 \%
Slew Rate 1.0 V/us Av =1
Input Noise Voltage 6 MVp-p Rs=1k&, f=1Hz~1kHz
Channel Separation 105 dB f=1kHz
Note. 2 The total of internal power dissipation.
Fig. 1 Noise measurement circuit Fig. 2 Channel separation measurement circuit
. AM
-r1g \ 50 k
| % 258 L o Vo2
509 3 4558
+
4 Channel separati\c;n2
10k =20 log 10100-7,%1—
50 10k Y
A —o Vo
+
m
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uPC258/4558

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C)

OPEN LOOP FREQUENCY RESPONSE LARGE SIGNAL FREQUENCY RESPONSE
120 sy VCIRTYY
Vvi=ti5V L@
100 ;
© \ ;Il 28
T 80 AN o 24
- \ £
© 5 20
9 60 AN o
5 N g 1
g . \. S 1 \
> \ - .
20 \\ g .
(@] \
0 0
1 10 100 1k 10k 100k 1M 10M 100 1k 10k 100 k ™
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OUTPUT VOLTAGE SWING INPUT BIAS CURRENT
30 T ,
Q VEi=£15V L — vE=zi5 vV
S 5 ] 100
| <
(2] c
£ L 80
& 20 / §
Q o
g / 3 ®
© 15 8
> / @ 40
o =
g 2
g 10 T £ 20
5 0
100 Tk 10k -20 0 20 40 60 80
Load Resistance—Q Ambient Temperature—°C
SUPPLY CURRENT COMMON MODE INPUT VOLTAGE RANGE
4 T 2
[
g /V
o v
< 3 9 10
E 2
] q s 1]
€ >
2 2 é 0
3
O £
N
> [\
3 3 N
Q -10
3 1 > ~J
g SN
, E 20
0 10 +20 © o 10 20
Supply Voltage—V Supply Voltage—V



uPC258/4558

VOLTAGE FOLLOWER LARGE

INPUT NOISE VOLTA ENSITY
SIGNAL PULSE RESPONSE PU o1s OLTAGE DENSIT
- 1000
V=215V
N
T
S5 5 2 300
| (=
) )
£ 2 100
s ¢ £
= >
a 3
-~ ‘© 30
3 -5 z \
5
g 0
~-10
0 10 20 30 40 1 10 100 1k
Time—us Frequency—Hz
EXAMPLE OF APPLICATION CIRCUIT RIAA Preamp A;=32.5dB
H 1 0, = = H
00022 4F 001 uF +15V znstortion 0.10(3)/6\£Vo 1 (\'/r.m.s.ééljll\; 2’) EQUIY Shont
oise noise 1.0 uVr.m.s. (Input ., Input or
{r—— >
+ Peak Det. Average Indication)
36ka | 390kQ
- AAA— 100 uF Vo — DISTORTION CHARAC.
vi=s15V
33 uF —H—4——o ouTpuT Ta=25 °C
INPUT t - RL=10kQ
22kQ 33 uF o f=1kHz
< M
d
> .9
ZZ 100 uF $r0ka IS
56 k 7]
2 oa N
777 \
001
0.01 0.1 1.0 10

Vop—Output Voltage—Vr.m.s.
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 logarithmic value of the peak voltage of the input signal, indication
of a much wider dynamic range can be obtained compared to conventional linear indicating methods.

15953 30 kQ2

M-
100 k2 30k 15k&Q 30k +15V
M q
51 kQ

—40 dB~ +5dB
(0dB=1 Vp)

15953X2

100 kQ 30 kQ _15\/ 30k

200 k2 3.3uF _q15y 2 k2 0.22 uF
Log-Compression Full-wave Rectification Peak Hold Meter Amp
NEC cannot assume any responsibility for any circuits shown or represent that they
are free from patent infringement. 65




uPC259 / 4560

High Performance Dual Operational Amplifiers

GENERAL DESCRIPTION

FEATURES
The uPC259 and 4560 are dual operational amplifiers °
which feature more improved slew rate and G.B. prod-

compensation. Also very low input noise and high out-

°
ucts than that of uPC4559 with unity gain frequency Py
°
°

put current drive capability make this device the opti-

mum choise for audio applications and active filters.
Two kinds of ICs are available according to reliability,

the uPC259 for industry the uPC4560 for commercial.

EQUIVALENT CIRCUIT

Internal Frequency Compensation

Large Common Mode and Differential Input Voltage
No Latch Up

Gain-bandwidth products = 10 MHz Typ.

Low Input Noise Voltage = 6uVp-p Typ.

ORDERING INFORMATION

1/2 CIRCUIT

vio—
%:n
Q

5

uPC259C/uPC4560C

e

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

O0UT

kD

CONNECTION DIAGRAM (Top View)

\4
ouTA i 8] v*
A-INPUT [2] [7JouTs
/A
A+INPUT [3] 6] B-InPUT
v— E [5] B+INPUT
MPC259C/uPC4560C
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ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC259 uPC4560 UNIT
Voltage between V* and V— 36 36 v
Power Dissipation (Note 1) ‘ C Package 700 700 mW
Differential Input Voltage +30 +30 \
Input Voltage (Note 2) +15 +15 A
Output Short Circuit Duration 0 0 S
Operating Temperature Range C Package —20 to +70 0to+70 °C
Storage Temperature Range C Package —55t0 +125 —b5 to +1256 °C

Note 1: When the ambient temperature is more than 25°C, derate linearly at RmW/°C (Tj MAX = 125°C).

See thermal information in chapter 11.

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

ELECTRICAL CHARACTERISTICS (Ta=25°C, V* =+15 V)

CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS
Input Offset Voltage 0.5 6.0 mV Rs < 10 k2
Input Offset Current 5 200 nA
Input Bias Current 60 500 nA
Large Signal Voltage Gain 20,000 | 180,000 RL =2k, Vo=+10V
Power Consumption 120 170 mwW Both Channel
Common Mode Rejection Ratio 70 100 dB Rs< 10 kQ2
Supply Voltage Rejection Ratio 10 150 uV/Vv Rs <10 k2
Output Voltage Swing *12 14 v RL>2 kS

0 +13 \Y lo=%25mA

Common Mode Input Voltage Range + +14 \%
Slew Rate 2.8 Vius | Av=1
Input Noise Voltage 6 uVp-p | Rs=1k&Q,f=1Hz~1kHz
Channel Separation 105 dB f=1kHz

Fig. 1 Noise Measurement Circuit

+16V

50 Q

Fig. 2 Channel Separation Circuit

AAA
VW

50 k
1/2 259
| 4560 —0 Voz
50 i +
4
10 k Channel Separation
AN
10 k =20 log . Vo:
172 1000 Vo,
259 o)
4560 Vou
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uPC259/4560

OPEN LOOP FREQUENCY RESPONSE LARGE SIGNAL FREQUENCY RESPONSE

120
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SUPPLY CURRENT > COMMON MODE INPUT VOLTAGE RANGE
6 20
|
[o]
o /
(=4
5 A
< & -
% o 10
= 4 g /
4 S d
g 3 3 0
> £
g o 3 \}\
@ S 10
~
1 é N\
£ N
3
0 +10 +20 0 +10 +20
Supply Voltage—V Supply Voltage—V
PULSE RESPONSE INPUT NOISE VOLTAGE DENSITY
10 E
VE = x15V
= 100 Rs = 100 Q
A=1 - Af = 1 Hz
> 5 ‘>
| 2
Q ‘B
g £ 3
o [a]
> 0 % \
5 £ 10 N
g o
=] >
(@] ©
-5 @
S o
=
3
Qo
-10 £
0 10 20 30 40 1 10 100 1k

68 Time—us Frequency—Hz



uPC259/4560

APPLICATION CIRCUITS

Head Phone Amp

HEAD PHONE

8Q
2.6 mW TYP
Maximum Power

RIAA Amp
C, Cs +15V
0'??22 Oim 7 DISTORTION CHARACTERISTICS
R., s 9
36k 390 k 4 Co 1.0 -
b—AAA— f=1kHz
x
C, 01) :
R, _33“+ nz:‘s 0 N
2.2k 5
jud
S
2 001 N
R: e
56 k
0.001
0.01 0.1 1.0 10

Vo—Output Voltage—Vr.m.s.

NEC cannot assume any responsibility for any circuits shown or represent that they
are free from patent infringement.




uPC354

Ultra Low Offset Voltage Instrumentation Operational Amplifier

GENERAL DESCRIPTION

The uPC354 is a monolithic instrumentation ampli-
fier which has an offset trimining network on the con-
ventional uPC254 chip. By this feature, very low offset
voltage of typ. 60 uV is achieved during initial factory

FEATURES

testing. The other excellent characteristics like low

® Very low Input offset Voltage .. .. .. 60 uV Typ.

® Low Input Offset Voltage Driftvs Temp. . .......
0.4 uV/°C Typ. (Null), 0.5uV/°C Typ.(Unnull)

® [ow Input Offset Voltage Driftvs. Time .......

0.4 uV/Month Typ.

noise, low drift vs. temperature and time, low bias cur- ® Llow InputBiasCurrent. . ... ...... +1.8 nA Typ.
rent, and high input impedance are almost similar to ®. High Gain
the uPC254. The uPC354 is recommended as a replace- ® [Low Noise

ment . for modular and monolithic chopper stabilized
amplifiers where reductions in cost, noise, size, and
power consumption are required.

EQUIVALENT CIRCUIT

® |[nternally Frequency Compensated
® OP-07C Direct Replacement

ORDERING INFORMATION

y Q.

*RZA, RZB are adjusted on the chip at factory.

uPC354D

fe

é pin Ceramic DIP
(Dual In-Line Package)

CONNECTION DIAGRAM (Top View)

OFFSET [{ ~ 5] OFFSET
NULL NULL
L 2l 7] v*

' 3] 6] out
v & FE“ NC
WPC354D
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uPC354

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC354 UNIT
Voltage between V¥ and V— 44 \Y
Power Dissipation® ] D Package 500 mW
Differential Input Voltage +30 \%
Input Voltage (Note 1) +22 \%
Output Short Circuit Duration Indefinite S
Operating Temperature Range D Package —20 to +80 °c
Storage Temperature Range D Package —55to +150 °c

Note 1: For supply voltages less than £22 V, the absolute maximum input voltage is equal to the supply voltage.
* See thermal information in chapter 11.

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

CHARACTERISTIC MIN. | TYP. | MAX. | UNIT CONDITIONS

Input Offset Voltage 60 150 uv Rs <100

Input Offset Current 0.8 6.0 nA

Input Bias Current +1.8 +7.0 nA

Input Resistance — Dif Mode 8 33 M

Input Resistance — Common Mode 120 GQ

Input Voltage Range +13.0 | £14.0 \%

Large Signal Voltage Gain 120 400 V/mV | R =22kQ,Vo=%10V

Supply Current 3.2 5.0 mA T
0.67 1.3 mA V= =+3V

Power Consumption 150 mwW

) ) +12.0 | £13.0 R =10k

Maximum Output Voltage Swing 1115 %128 \Y, RL>2kQ

Common Mode Rejection Ratio 100 120 dB

Power Supply Rejection Ratio 90 104 dB Vi=+3V->£18V

Slewing Rate 0.17 V/us

Bandwidth 500 kHz

Input Noise Voltage 0.38 0.65 uVp-p | Rs=100 £, f=0.1~10Hz (Note 2)
10.5 20.0 fo =10 Hz (Note 2)

Input Noise Voltage Density 10.2 | 135 | nVA/Hz | fo =100 Hz (Note 2)
9.8 11.5 fo =1 000 Hz (Note 2)

Input Noise Current 35 pApp | fo=0.1~10Hz (Note 2)
0.35 0.90 fo =10 Hz (Note 2)

Input Noise Current Density 0.15 | 0.27 | pAAMHzZ| fo = 100 Hz (Note 2)
0.13 0.18 fo =1 000 Hz (Note 2)

Offset Adjustment Range *4 mV Rp =20 kQ

Long Term Input Offset Voltage Stability 0.4 2.0 | uV/Mo (Note 2)

0< Ta<70°C

Input Offset Voltage 85 250 uv Rs< 100

Average Input Offset Voltage Drift gi :g uv/°C ::z :gg g Eglr;ugp Z20Kk0 ((Ez:: j))

Average Input Offset Current Drift 12 50 pA/°C (Note 2)

Average Input Bias Current Drift 18 50 pA/°C (Note 2)

Note 2: Parameter is not 100 % tested, 90 % of units meet this specification.
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pPC354

72

OFFSET NULLING CIRCUIT

Voltage Gain—dB

Supply Current—mA
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The wPC354 is designed to provide lowest drift
performance when trimined with a 20 k& potentio-
meter. When fine resolution of trimming is desired or
where unwanted changes in potentiometer position
with time and temperature could create unacceptable
offsets, the sensitivity to offset vs potentiometer may
be reduced by using the cjrcuit shown below.

NULL o AN AM——0 NULL
1 pin 8 pin
P Ra R¢ Rg

, 20 kQ |

Fixed Resistor RA’ RB 7.5k
Potentiometer R C 5k
Null Range +0.8mV Typ.
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COMMON MODE REJECTION RATIO
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uPC451 / 324

Low Power Quad Operational Amplifiers

GENERAL DESCRIPTION

The wPC451/324 are quad operational amplifiers
which are designed to operate from a single power sup-
ply over a wide range of voltages. Operation from split
power supplies is also possible and the power supply
current drain is very low. Further advantage, the input
common-mode voltage can also swing to ground in the
linear mode.

Two kinds of ICs are available according to reliabili-
ty, the uPC451 for industry, the uPC324 for commer-
cial.

EQUIVALENT CIRCUIT

FEATURES
® |nternal Frequency Compensation
® | grge Output Voltage Swing
0OV to Vvt -15VvDC
® |nput Common-Mode Voltage Range Includes Ground
® Wide Power Supply Range
Single Supply 3V to 30V DC
Dual Supplies£1.5V to£15V DC
® | M324 Direct Replacement

ORDERING INFORMATION

1/4 CIRCUIT uPC451D
Do =
Q. 14 pin Ceramic DIP
Qs (Dual In-Line Package)
OUTPUT
INPUTS
uPC451C/uPC324C
Q0 Qi GD
Qs Q, 50 uA
’JT 14 pin Plastic Molded DIP
(Dual In-Line Package)
CONNECTION DIAGRAM (Top View) uPC451G/uPC324G
U
outa [° @ ouTD
A\
A -INPUT E% @E D -INPUT 14 pin Plastic Molded Flat Package
, (MINI FLAT IC)
A +INpPUT (3] [ D +INPUT
vt (@] T GND (V1)
B +INPUT [B] i) C +INPUT
B-INpUT (B} & v 9] c-INPUT
outs [ E] ouTC
uPC451D
uPC451C/uPC451G
uPC324C/uPC324G
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nPC451/324

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)
PARAMETER uPC451 uPC324 UNIT
Voltage between V¥ and V— 32 32 \%
Differential Input Voltage 32 32 \%
Input Voltage —0.3 to +32 —0.3 to +32 \%
D Package 900 -
Power Dissipation* C Package 570 570 mW
G Package 550 550
) D Package —20 to +80 - o
Operating Temperature Range CorG Package Z90 10 470 010470 C
. D Package —b55 to +150 - °
Storage Temperature Range CorG Package 55 104125 Z56 10 +125 c
* See thermal information in chapter 11.
ELECTRICAL CHARACTERISTICS (Ta=25°C, V+ =45 V)
CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS
Input Offset Voltage 2 7 mV Rs=08
Input Bias Current 45 250 nA
Input Offset Current 5 50 nA
Common Mode Input Voltage Range 0 vt-15 \Y
Supply Current 0.8 2 mA R =eo0on All Op Amps
Large Singal Voltage Gain 100 V/mV R = 2kQ
Output Voltage Swing 0 vV*t-15 v RL =2kQ
Common Mode Rejection Ratio 85 dB
Supply Voltage Rejection Ratio 100 dB
Channel Separation 120 dB f=1kHz to 20 kHz
Output Current (Source) 20 40 mA Vint=+1V,Vy~ =0V
Output Current (Sink) 10 20 mA ViNT =+ V,Vnt=0V
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uPC451/324
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TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C)
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uPC451/324

Output Voltage Swing—Vp-p
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uPC454

Dual Matched Instrumentation Operational Amplifier

GENERAL DESCRIPTION

The uPC454 of Dual Matched Instrumentation Opera-
tional Amplifier consists of two independent monolithic
high performance operational amplifiers (uPC354) in
a single 14 pin Dual in Line package. The advantage of
common package is the elimination of the unavoidable
temperature differentials. The tight matching of critical
parameters and temperature tracking between channels

FEATURES

I§xtremely Tight Matching

Individual Amplifier Parameters Equal to uPC354

Tight Offset Voltage Match .. ... ... 0.1 mV Typ.

Tight Offset Voltage Matchvs Temp. ... ........
0.5 1 V/°C Typ. (Unnull)

Low Noise

Low Bias Current

enables realization of extremely high performance

instrumentation amplifier designes.

High Channel Separation

Internally Frequency Compensated

Improved Pin Compatible Device for OP-10 Sokets
(OP—207 Direct Replacement)

EQUIVALENT CIRCUIT ORDERING INFORMATION

1/2 CIRCUIT uPC454D

pe

14 pin Ceramic DIP
(Dual In-Line Package)

Ve o r T
*Raa i
.I"}vn'_,_o_‘
L 20k
Rir 2 OFFSET

* R, Rop are adjusted on the chip at factory.

CONNECTION DIAGRAM (Top View)

noeer 0 3 v
NULLY 2] 3 ouTt

RN El i v

Iy1 [ 1 N2

v2 [E] 9 1,2
ouT2 [g] 0] NULL2
v 7] 8] NULL2

*5-12pin short uPC454D
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uPC454

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC454 UNIT

Voltage between V* and V— 44 \Y;

Power Dissipation® l D Package 900 mwW

Differential Input Voltage +30 \%

Input Voltage (Note 1) +22 \Y

Qutput Short Circuit Duration Indefinite s

Operating Temperature Range D Package —20 to +80 °C ;
Storage Temperature Range D Package —b5 to +150 °c

Note 1: For supply voltages less than 22 V, the absolute maximum input voltage is equal to the supply voltage.
* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V* = +15 V, Each Amplifier) ;

CHARACTERISTIC MIN. | TYP. | MAX. UNIT CONDITIONS

Input Offset Voltage 60 150 uV Rs <100 Q

Input Offset Current 0.8 6.0 nA

Input Bias Current +1.8 +7.0 nA

Input Resistance — Dif Mode 8 33 MQ

Input Resistance — Common Mode 120 GQ

Input Voltage Range +13.0 | £14.0 Vv

Large Signal Voltage Gain 120 400 V/mV | RL 22k, Vo=%10V

Supply Current 3.2 0.0 mA e
0.67 1.3 mA V==43V

Power Consumption 150 mwW

Maximum Output Voltage Swing 2120 ] 218.0 v RL=> 10k

115 | £12.8 RL = 2k&2

Common Mode Rejection Ratio 100 120 dB

Power Supply Rejection Ratio 90 104 dB | VE=#3V->#18V

Slewing Rate 0.17 V/us

Bandwidth 500 kHz

Input Noise Voltage 0.38 0.65 | uVp-p | Rs=1008, f=0.1~10Hz (Note 2)
10.5 20.0 fo =10 Hz (Note 2)

Input Noise Voltage Density 10.2 13.56 | nVA/Hz | fo =100 Hz (Note 2)
9.8 11.5 fo =1 000 Hz (Note 2)

Input Noise Current 35 pAp-p | fo=0.1~10Hz (Note 2)
0.35 0.90 fo =10 Hz (Note 2)

Input Noise Current Density 0.15 0.27 pA/\/H—z_ fo = 100 Hz (Note 2)
0.13 0.18 fo =1 000 Hz (Note 2)

Offset Adjustment Range 4 mV Rp = 20 k&2

Long Term Input Offset Voltage Stability 0.4 2.0 | uV/Mo (Note 2)

0<Ta<70°C

Input Offset Voltage 85 | 250 uv Rs< 100

Average Input Offset Voltage Drift 0.5 1.8 uv/ec Rs < 100 2, unnul (Note 2}
0.4 1.5 Rs<100 2, null, Rp=20 k2 (Note 2)

Average Input Offset Current Drift 12 50 pA/°C {Note 2)

Average Input Bias Current Drift 18 50 pA/°C (Note 2)

Note 2: Parameter is not 100 % tested, 90 % of units meet this specification.
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uPC454

MATCHING CHARACTERISTICS (Ta=25°C, V¥ =:15V)

PARAMETER MIN. | TYP. | MAX. | UNITS CONDITIONS
Input Offset Voltage Match 100 300 uv Rs< 100
Average Non-Inverting Bias Current 2.0 +7.0 nA
Non-Inverting Input Offset Current - 1.8 - nA
Inverting Input Offset Current — 1.8 — nA
Common Mode Rejection Ratio Match — 117 — dB
Power Supply Rejection Ratio Match - 106 — dB
channel Separation 120 137 . dB f=100Hz, R =00
0<Ta<70°C
Input Offset Voltage Match 150 600 uv Rs< 100
Input Offset Voltage Tracking — 0.5 — uv/°c Rs < 100 %, unnll

— 0.4 - Rs<<100 £, null, Rp=20k&2, CH1 only

Average Drift of
Non-Inverting Bias Current a 18 B PASC
Average Drift of
Non-inverting Offset Current h 20 B PA/C

MATCHING PARAMETER DEFINITIONS

o Input Offset Voltage Match (4V,g) . . . The difference between the offset voltage of CH1 and CH2 (V4 -Vio02)-
In Fig. 1 if V101 = V|02, the net differential offset voltage at the output of amplifier pair equals zero.

O Input Offset Voltage Tracking . . . The ratio of the change in 4V)g to the change in temperature producing it.

o Average Non-inverting Bias Current . . . The average of the CH1 and CH2 non-inverting input bias currents.

IB1% + 1gp+
2

o Non-Inverting Input Offset Current . . . The difference between the non-inverting input bias currents of CH1 and
CH2.

o Inverting Input Offset Current . . . The difference between the inverting input bias currents of CH1 and CH2.

O Average Drift of Non-Inverting Bias Current . . . The ratio of the change in non-inverting bias current to the change
in temperature preducing it.

o Average Drift of Non-Inverting Offset Current . . . The ratio of the change in non-inverting offset current to the
change in temperatureproducing it.

© Common Mode Rejection Ratio Match . . . The difference between the common-mode rejection ratios of CH1 and
CH2.

o Supply Voltage Rejection Ratio Match . . . The difference between the power supply rejection ratios of CH1 and
CH2.

O Channel Separation . . . The ratio of the change in input offset voltage of one channel to the change in output voltage

in the second channel producing it.



uPC454

POWER SUPPLIES

The V* supply terminals are compjetely independent and may be powered by separate supplies if desired. (this ap-
proach however, would sacrifice the advantage of the power supply rejection ratio matching). The V= supply terminals
are both connected to the common substrate and must be tied to the same voltage.

OFFSET TRIMMING

Offset trimming terminals are provided for each amplifier of the uPC454D—however, guaranteed performance over
temperature can be obtained by trimming only one side (CH1) to match the offset of the other for a net differential
offset of zero. (See Fig. 1) However results which are essentially the same may be obtained by trimming CH2 to
match CH?1, or by nulling each side individually.

The uPC454D is designed to provide lowest drift performance when trimmed with a 20 k{2 potentiometer; this
value provides about ¥4 mV of adjustment range which should be considerably more than adequate for most applica-
tions. Where finer resolution of trimming is desired, or where unwanted changes in potentiometer position with time
and temperature could create unacceptable offsets, the sensitivity to offset vs potentiometer position may be reduced
by using the circuit of Fig. 2.

Fig. 1 Fig. 2

VC

NULL AW A NULL
Ra Rc Rp
|
| II | 20 kQ |
|
INPUT : | OUTPUT
| I Fixed Resistor RA, RB 7.5k2
(—)————“;—+ | Potentiometer R 5.0k
L] cr. 6 — O Null Range +0.8mV Typ.
R: 10 |
VT |
= Lo J
MV
Rs
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puPC454

APPLICATION CIRCUITS
e TRIPLE OP AMP INSTRUMENTATION AMPLIFIER

vl o—_"——+
1/2 ‘\Ij\zl\f ‘VF:;\,
454D 10k 100k
R,Z45kQ
R, S10kQ ggig/D O VOUT
- Rs245kQ
R
1/2 Al
454D , 10‘ Ukﬂv
VvV, O——
2 + R, R, =R,, R, = Ry, Rg = R,
100k
_ Rs 2R,

2 3
Resistor accuracy should be better than 1%.

o INSTRUMENTATION AMPLIFIRE 2 OP AMP DESIGN

Rl R2
VW AN
Jy 100k 1kQ

R3
1kQ

1/2

454D [
vio—&

R, Vo r= (1+ By, —v))
2 1
§100kn ouT R

1/2 v Resistor accuracy should be better than 1%.

454D O Vour
V. O——mMmm1+
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TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25°C)

OPEN LOOP FREQUENCY RESPONSE LARGE SIGNAL FREQUENCY RESPONSE
5 .
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\ o)
4
20 N
0 \ 0
1k 10k 100k ™M
1 10 100 1k 10k 100k 1M
Frequency—Hz
Frequency—Hz
SUPPLY CURRENT POWER DISSIPATION
5 / 250
4 / 200 4
t / : /
T :
£ 3 / 5 150 /
y. 2
% 2 a 1oo %
g / 5
7} S
1 £ 50
7/
/
0 10 20 30 40 50 0 10 20 30 40 50
Supply Voltage—Vp-p Supply Voltage—Vp-p
COMMON MODE REJECTION RATIO POWER SUPPLY REJECTION RATIO
130 - - 120
© vEi= 115V @ V¥ =115V
T 1204 T 110
2 k!
& 110 N o 100
c c \
8 \ 2 N
= 100 590
3 N\ 2
T \ i \
90 - 80
3 2 N
s s AN
Z 80 3 70
g \\ g \
§ 70 \ L 60 N
60 : 50
1 10 100 1k 10k 100k 01 1 10 100 1k 10k

Frequency —Hz Frequency—Hz
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MAXIMUM OUTPUT VOLTAGE OFFSET VOLTAGE ADJUSTMENT RANGE
10
+20 vi=115V ~ vE=115V
[ 1
Vom+ >§ 5 e
[
>| +15 4 :E')’
2 IR S «
3 Vom™ £
Ug) +10 g 0
© €
g @ N
= 4 2
(o] 5 .
> < -5 Siimg
i5 I 5 o
£
(@]
-10
100 1k 10k 100k 1k 10k 100k ™
Load Resistance—£2 Rp—Adjustment Resistor—§2
VOLTAGE GAIN VOLTAGE GAIN
800 800
vi=118v
% 600 P I
£ > 600
3 / h £ ~
£ y. >I
S <
Q S
g 400 o 400
= (=]
9 2
> G
>
200 200
:[L‘ = o =
+5 +10 +15 +20 +25 -20 0 20 40 60 ‘80
Supply Voltage—V Temperature—°C
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uPC458 / 4741

High Performance Quad Operational Amplifiers

GENERAL DESCRIPTION FEATURES
The uPC458/4741 are quad operational” amplifiers ® [nternal Frequency Compensation

consist of four independent internally frequency com- ® Output Short Circuit Protection

pensated operational amplifiers, ® Large Common Mode and Differential Input Voltage Range
These amplifiers feature AC and DC performance ® No Latch Up

which exceed that of the 741 type amplifiers. ® No Crossover Distortion
Its superior bandwidth, slew rate and noise charac- ® Wide Power Supply Range £2 V to 20V

teristics make it an excellent choise for active filters or ® HA4741 Direct Replacement

audio amplifier applications.
Two kinds of ICs are available according to reliabi-

lity, the uPC458 for industry, the uPC4741 for com-

mercial.

EQUIVALENT CIRCUIT ORDERING INFORMATION
1/4 CIRCUIT MPC458D .

et

14 pin Ceramic DIP
(Dual In-Line Package)

uPC458C/uPC4741C

ouT

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

uPCA58G/uPC4741G
CONNECTION DIAGRAM (Top View)

o |/ )

oura Ll 1:4] ouTp 14 pin Plastic. Molded Flat Package
A -INPUT [Z] A A i3] D -INPUT (MINI FLAT IC)
A +inpUT [B] 3] D +INPUT

vt [ 1] v
8 +INPUT [E] [i0) C +INPUT
B -INPUT E %(i@ C-INPUT
T8 [7] 8] ouTC wPC458D
ouTe %) PCA58C/uPCA58G
uPCA4741C/uPCAT41G
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uPC458/4741

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER MPC458 MPC4741 UNIT
Voltage between V¥ and V— 40 40 \%
D Package 900 —
Power Dissipation* C  Package 570 570 mwW
G Package 550 550
Differential Input Voltage +30 +30 \%
Input Voltage (Note 1) +15 +15 \
Output Short Circuit Duration (Note 2) Indefinite Indefinite s
Operating Temperature Range D Package —20 0 +80 — °c
Cor G Package —20 to +70 0to 70
Storage Temperature Range D Package —55to +150 — °C
Cor G Package —b5 t0 +1256 —b5 10 +125

Note 1 For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.
Note 2 Short circuit to ground on one amplifier only.

* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V:*=:15V)

CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS
Input Offset Voltage 1.0 5.0 mV Rs< 100
Input Offset Current 30 50 nA
Input Bias Current 100 300 nA
Large Singal Voitage Gain 25,000 | 50,000 Ry 22k, Vo=2%10V
Power Consumption 150 210 mwW
Common Mode Rejection Ratio 80 90 dB
Supply Voltage Rejection Ratio 50 100 mV/IV
Output Voltage Swing 12 +13.7 Vv Ry = 10 kQ2
Output Voltage Swing 0 125 \% RL =2k
Common Mode Input Voltage + +14 \V;
Slew Rate ' 1.6 V/us Av =1
Input Noise Voltage 9 nVA/Hz | f=1kHz
Channel Separation 108 dB f=10 kHz
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uPC458/4741

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C)
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uPC458/4741

88
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1uPC801 / 4081

J-FET Input Operational Amplifiers

GENERAL DESCRIPTION

The uPC801/4081, are single operational amplifiers
incorporating well matched ion implant P-channel
JFET on the same chip with standard bipolar transistors.
The key features of these op amps are very low input
bias current and high slew rate ten times faster than
conventional general purpose op amps. By these features
uPC801/4081 are excellent choice for wide variety of
applications including integrator, active filter, pulse amp
etc.

Two kinds of ICs are available according to reliability,
the uPC801 for industry, the uPC4081 for commercial.

EQUIVALENT CIRCUIT

FEATURES

Wide Common-Mode and Differential Input Voltage Ranges
Low Input Bias and Offset Currents

Output Short-Circuit Protection

High Input Impeadance . . . . .. J-FET INPUT Stage
Internal Frequency Compensation

High Slew Rate . .................. 11 V/us Typ.
Latch Up Free Operation

TLO81 Direct Replacement

ORDERING INFORMATION

uPC801D

7 %%

8 pin Ceramic DIP
(Dual In-Line Package)

OFFSET
NULL

OFFSET
NULL

uPC801C/uPC4081C
o ouT
©) fﬁ%%%%ﬁ
o Vv 8 pin Plastic Molded DIP
(4) (Dual In-Line Package)

CONNECTION DIAGRAM (Top View)

OFFSET 3 ~

NULL

8] NC
h 7] v*

In E 6] OUTPUT
_ OFFSET
v- [3 5] NuLL

uPC801D

uPC801C

uPC4081C
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nPC801/4081

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC801 uPC4081 UNIT
Voltage between V* and V™ 36 36 \Y
TR D Package 500 —
Power Dissipation c Package 350 350 mw
Differential Input Voltage +30 +30 \%
Input Voltage (Note 1) 15 15 \%
Output Short Circuit Duration Indefinite Indefinite S
Operating Temperature Range D Package —20 to +80 — °C
C Package > —20to+70 01to 70
Storage Temperature Range D Package —05 to +150 - °c
C Package —b5 to +12b6 —bb to +125

Note 1: For supply voltages less than 15 V, the absolute maximum input voltage is equal to the supply voltage.
* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V*=£15V)

CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS
Input Offset Voltage 5.0 15.0 mV Rs < 5002
Input Offset Current 5 200 pPA
Input Bias Current 30 400 pA
Large Signal Voltage gain 25 200 V/mV RL=22k,Vo=£10V
Supply Current 2.0 2.8 mA
Common Mode Rejection Ratio 70 76 dB
Supply Voltage Rejection Ratio 70 76 dB
Output Voltage Swing +12 +13.56 V RL =210k
Output Voltage Swing +10 +12 A% RL=2kS§2
Common Mode Input Voltage Range +10 V
Slew Rate 1 V/us Av =1
Input Equivalent Noise Voltage 25 nVA/Hz | f=1kHz, Rs= 1008
Unity Gain Bandwidth 3 MHz
Input Offset Voltage 20 mV Rs <560 2 Ta = Topt
Temperature Coefficient of Input 10 v re Ta = Topt
Offset Voltage
Input Bias Current 10 nA Ta=Topt
Input Offset Current 5 nA Ta = Topt

Input Offset Voltage
Null Circuit
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nPC801/4081

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C)
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uPC802 / 4250

Programmable Operational Amplifiers

GENERAL DESCRIPTION -FEATURES

The nPC802/4250 are highly versatile monolithic 1 V to £18 V Power Supply Operation
operational amplifiers. The quiescent power dissipation, Standby Power Consumption As Low As 500 nW
input offset and bias current, slew rate and gain- Programmable Electrical Characteristics
bandwidth product are determined by a single external Internal Frequency Compensation
Offset Voltage Nulling Capability
Short Circuit Protection

LM4250 Direct Replacement

programming resistor. Since uPC802/4250 are in effect
different op amps for each externally programmed set

current, it is possible to use a single stock item for a
variety of circuit function in a system.

Two kinds of ICs are available according to reliability,
the uPC802 for industry, the uPC4250 for commercial.

EQUIVALENT CIRCUIT ORDERING INFORMATION

o 7
14osz§ Re gho25K0 V' PC802C/uPC4250C

:

-
%RSET 8 pin Plastic Molded DIP
i Rie 70Q (Dual In-Line Package)
INO- OUTPUT
uPC802G/uPC4250G
FESET R 8 pin Plastic Molded Flat Package
ik 5 TS OFFSET | 216 1o (MINI FLAT IC)
v
0 4

CONNECTION DIAGRAM (Top View)

U/
OFFSET [T] @ 8] 1
NULL 8] 'seT

-INPUT E;1>172] vt
+npuT B %] out
v 3] 5] OGSk

uPC802C/uPC802G
-uPC4250C/uPC42506G
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uPC802/4250

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC802 uPC4250 UNIT
Voltage between V't and V— 36 36 \
T C Package 350 350
Power Dissipation G Package 420 420 mwW
Differential Input Voltage 30 +30 \Y
Input Voltage (Note 1) +15 115 \%
IseT Current 150 150 MA
Output Short Circuit Duration Indefinite Indefinite S
Operating Temperature Range Cor G Package —20 to +70 0to+70 °C
Storage Temperature Range Cor G Package —55 to +125 —b55 to +125 °c

Note 1: For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.
* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V* =15 V)

IseT = 1 MA lseT = 10 MA
CHARACTERISTIC UNIT CONDITIONS
MIN. | MAX. | MIN. | MAX.
5 6 Rs < 100 kQ
Input Offset Voltage \%
P 9 5 6 | vE=+15V, Rs < 100 kQ
Input Offset Current 6 20 nA
10 75
Input Bias Current A
P 10 75 | " VE =115V
Volt Gai 60,000 Vo=%10V, R =100 k2
ain
oftags 60,000 Vo=+10V, R = 10 kQ
11 100
Supply Current A
PRIy 8 9 | " VE=$15V
330
Power Dissipation 3,000 MW T
24 270 V=116V
+13.6 +13.56
Input Voltage Range \%
P ge nang 0.6 0.6 VE=115V
12 =
Output Voltage Swing \ R'; 100 k&2
+0.6 V==+15V, R =100%
R =
Output Voltage Swing 12 \Y ,,'j 10 k&2 5
+0.6 V==115V, R =10k
Common Mode Rejection Ratio 70 70 dB Rs < 10 k2
Supply Voltage Rejection Ratio 74 74 dB Rs < 10 kQ
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nPC802/4250

TYPICAL CONNECTIONS

2
o——3

3
o—.—

vt+ivT—05 vt_05

'SET ReeT

Offset Null Circuit

330 k
ViN O— WV

_OVO

300 k

-0V

500 Nano-Watt x 10 Amplifier
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nPC802/4250

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25°C)

INPUT BIAS CURRENT
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uPC802/4250
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OUTPUT VOLTAGE SWING
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uPC802/4250

Phase Margin — Degrees

PHASE MARGIN

1 ] T
R =100 kQ
80
/’"—f" "
60 7 o
K. | V=18V el
I~ 11 LA
40 Py .
N By V=115 V
20
0
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100 M —
~
10M V7 =15
N
™ V=15V -
100 k
10k
0.01 0.1 1 10 " 100

Supply Current — uA
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1uPC803 / 4082

J-FET Input Dual Operational Amplifiers

GENERAL DESCRIPTION

The uPC803/4082 are dual operational amplifiers
incorporating well matched ion implant P-channel
JFET on the same chip with standard bipolar transistors.
The key features of these op amps are very low input bias
current and high slew rate for 10 times faster than con-
ventional general purpose op amps. By these features the
MPC803/4082 are excellent choice for wide variety of
applications including integrator, active filter, pulse
amp etc.

Two kinds of ICs are available according to reliability,
the uPC803 for industry, the uPC4082 for commercial.

EQUIVALENT CIRCUIT

FEATURES

® Wide Common-Mode and Differential Input Voltage
Ranges

Low Input Bias and Offset Currents

Output Short-Circuit Protection

High Input Impedance . . . . ... J-FET INPUT Stage
Internal Frequency Compensation

Righ SlewRate ................ 11 V/us Typ.
Latch Up Free Operation

TLO82 Direct Replacement

ORDERING INFORMATION

1/2 CIRCUIT

MPC803D

-0V %

8 pin Ceramic DIP
(Dual In-Line Package)

MPCB803C/uPC4082C
o OUT
8 pin Plastic Molded DIP
o V- (Dual In-Line Package)

CONNECTION DIAGRAM (Top View)

A .
ouTA[d 8] v
A
A
A-INPUT [Z] [gj ouTs
A+INPUT [3] 6] B-INPUT
v™ [4 5] B+INPUT
uPC803D
uPC803C
uPC4082C
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©nPC803/4082

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC803 uPC4082 UNIT

Voltage between V¥ and V— 36 36 \%

D Package 500 —

D. M . * W

Power Dissipation C Package 350 350 m
Differential Input Voltage 130 +30 \Y
Input Voltage (Note 1) +15 +15 \Y
Output Short Circuit Duration Indefinite Indefinite S

D Package —20 to +80 — °
Operating Temperature Range g ° C

C Package —20 to +70 0to +70

D Package —55 to +150 — °
Storage Temperature Range C

C Package —55 to +125 —55 t0 +125

Note 1: For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.
* See package information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V¥ =+15V)

CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS
Input Offset Voltage 5.0 15.0 mV Rs <50
Input Offset Current 5 200 pA
Input Bias Current 30 400 PA
Large Signal Voltage gain 25 200 V/mA R =22k, Vo=%10V
Supply Current 4.0 5.6 mA Both Amplifiers
Common Mode Rejection Ratio 70 76 dB
Supply Voltage Rejection Ratio 70 76 dB
Output Voltage Swing +12 +13.56 \% RL =2 10kQ
Output Voltage Swing 10 12 \% RL =2k
Common Mode Input Voltage Range 10 \%
Slew Rate 11 V/us Av =1
Input Equivalent Noise Voltage 25 nV/\/I-_-E f=1kHz, Rs= 10082
Unity Gain Bandwidth 3 MHz
Input Offset Voltage 20 mV Rs <50 £, Ta= Topt
Temperature Coefficient of Input 10 uV/°C Ta = Topt
Offset Voltage
Input Bias Current 10 nA Ta=Topt
Input Offset Current 5 nA Ta = Topt
Channel Separation 120 dB
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uPC803/4082

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C)
OPEN LOOP FREQUENCY RESPONSE LAGE SIGNAL FREQUENCY RESPONSE
120 30
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2 N g

£ \ S

g N 5 \
3

1 10 100 1k 10k 100k 1M 10M 100 1k 10 k 100 k 1M 10M
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é’ 30 / >| /
g / g 20 /
H / :
9 e
: 2
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. / > 10
> =
& 10 2
5 / g
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3 Qutput * <
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- 0 |
2 =
: \ e
3 oy
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> 5 8
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g o 2 o1 e
g < d
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N
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£
1
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«PC804 / 4084

J-FET Input Quad Operational Amplifiers

GENERAL DESCRIPTION
The uPC804/4084, are quad operational amplifiers
incorporating well

matched ion implant P-channel

JFET on the same chip with standard bipolar transistors. -

The key features of these op amps are very low input bias
current and high slew rate ten times faster than conven-
tional general purpose op amps. By these features
uPC804/4084, are excellnet choice for wide variety of
applications including integrator, active filter, pulse amp
etc.

Two kinds of ICs are available according to reliability,
the uPC804 for industry, the uPC4084 for commercial.

EQUIVALENT CIRCUIT

FEATURES

Wide Common-Mode and Differential Input Voltage
Ranges

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 Typ.

Latch Up Free Operation

TL 084 Direct Replacement

ORDERING INFORMATION

1/4 CIRCUIT

CONNECTION DIAGRAM (Top View)

vt [4
B +INPUT [E]
B -INPUT [6]

ouTt BE

ouT A [1] S @ ouTD
A <INPUT [Z é@ D -INPUT
A +INPUT [3] 2] D +INPUT

[ v

@ C +INPUT
@E C-INPUT
@ ouTcC

uPC804D
o V*
14 pin Ceramic DIP
Qe (Dual In-Line Package)
uPC804C/uPC4084C
o OUT
DZ
o V- 14 pin Plastic Molded DIP
(Dual In-Line Package)
uPC804D
uPC804C
uPC4084C
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uPC804/4084

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC804 uPCA084 UNIT
Voltage between V*and V™ 36 36 Y
% D Package 900 —

Power Dissipation C Package 570 570 mW
Differential Input Voltage +30 +30 \%
Input Voltage (Note 1) +15 *15 V
Output Short Circuit Duration Indefinite Indefinite S
Operating Temperature Range D Package =20 t0 80 — °C

C Package —20 to +70 0to+70

D Package —bb to +1560 — °
Storage Temperature Range C  Package 65 to +125 65 10 +125 ¢

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

* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V¥ =:15V)

CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS
Input Offset Voltage 5.0 15.0 mV Rs < 509
Input Offset Current 5 200 pA
Input Bias Current 30 400 pA
Large Signal Voltage Gain 25 200 V/mV RL =2k, Vo=+10V
Supply Current 8.0 11.2 mA All Amplifiers
Common Mode Rejection Ratio 70 76 dB
Supply Voltage Rejection Ratio 70 76 dB
Output Voltage Swing +12 +13.5 \% RL = 10kQ
Output Voltage Swing +10 12 Vv R =2k
Common Mode Input Voltage Range 10 \
Slew Rate 1 V/us Av =1
Input Equivalent Noise Voltage 25 nVA/Hz | f=1kHz, Rs=100
Unity Gain Bandwidth 3 MHz
Input Offset Voltage 20 mV Rs < 5082 Ta = Topt
Temperature Coefficient of Input 10 WVPC Ta = Topt
Offset Voltage
Input Bias Current 10 nA Ta = Topt
Input Offset Current 5 nA Ta = Topt
Channel Separation 120 dB

102




TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C)
LAGE SIGNAL FREQUENGY RESPONSE

Voltage Gain—dB

Output Voltage Swing—Vp-p
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Input Noise Voltage—nV/y/ Hz
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uPC1251 / 358

Low Power Dual Operational Amplifiers

GENERAL DESCRIPTION

The uPC1251/358 are dual operational amplifiers

FEATURES

® |Internal Frequency Compensation

which are designed to operate from a single power sup- ® | arge Output Voltage Swing

ply over a wide range of voltages. Operation from split

O0VtoVt—-15VDC

power supplies is also possible and the power supply ® |nput Common-Mode Voltage Range Includes Ground
current drain is very low. Further advantage, the input ® Wide Power Supply Range
common-mode voltage includes ground and the output Single Supply 3V to 30 V DC
voltage can also swing to ground in the linear mode. ®  Dual Supplies £1.5V to 15V DC
Two kinds of ICs are available according to reliabi- ® | ow Power Consumption
lity, ‘ghe MPC1251 for industry, the uPC358 for com- ® | M358 Direct Replacement

mercial.

EQUIVALENT CIRCUIT

ORDERING INFORMATION

1/2 CIRCUIT

INPUTS

o)
) 6 A BpAG
Q G =C¢
Q, Q,
o
+.
<
Qg Q,

OUTPUT

uPC1251D

Fef

8 pin Ceramic DIP
(Dual In-Line Package)

#PC1251C/uPC358C

=

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

CONNECTION DIAGRAM (Top View)

+

ouTAa ° \J B) v

A-INPUT [ [7) OUTB

A +INPUT 3] 6] B-INPUT

GND(VT) E E B +INPUT

uPC1251D
#PC1251C/uPC1251G
uPC368C/uPC358G

uPC1251G/uPC358G

8 pin Plastic Molded Flat Package

(MINI FLAT IC)
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uPC1251/358

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC1251 MPC358 UNIT
Voltage between V¥ and V™ 32 32 v
Differential Input Voltage 32 32 Vv
Input Voltage —0.3to 432 —0.3to +32 \%
D Package 500 —
Power Dissipation” C  Package 350 350 mw
G Package 440 440 ,
Output Short Circuit Duration Indefinite Indefinite s
Operating Temperature Range D Package —20 10 +80 — °c
Cor G Package —20 to +70 0to +70
Storage Temperature Range b Package —05 to +150 = °C
Cor G Package —b5 10 +126 —55 to +1256
* See thermal information in chapter 11.
ELECTRICAL CHARACTERISTICS (Ta=25°C, vt=45 V)
CHARACTERISTIC MIN. | TYP. MAX. | UNIT CONDITIONS
Input Offset Voltage 2 7 mV Rs=0%Q
Input Bias Current 45 250 nA
Input Offset Current 5 50 nA
Common Mode Input Voltage Range 0 vt-15 \%
Supply Current 0.7 1.2 mA R =% on All Op Amps
Voltage Gain 25 100 VimV | R 22k Q
Output Voltage Swing 0 vt—-15| Vv RL =2kQ
Common Mode Rejection Ratio 65 70 dB
Supply Voltage Rejection Ratio 65 100 dB
Channel Separation 120 f=1kHzto 20 kHz
Output Current (SOURCE) 20 40 mA |VNt=1V,Viy— =0V
Output Current (SINK) 10 20 mA_|ViNT =1V, ViN"=0V
12 50 MA VINT =1V, Vt=0V, Vo=200mV
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uPC1251/358

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C)
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pnPC1251/358

LARGE SIGNAL FREQUENCY RESPONSE VOLTAGE FOLLOWER PULSE RESPONSE
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uPC4556

High Performance Dual Decompensated Operational Amplifier

GENERAL DESCRIPTION

The uPC4556 is a dual operational amplifier which
features further advanced A.C. performance than that
of the 4658 type. Decompensation characteristic guaran-
tees 20 MHz G.B. products higher than 20 dB. Low input
noise and high output current drive capability also make
this device the optimum choise for audio application.

EQUIVALENT CIRCUIT

FEATURES

Gain-bandwidth products = 20 MHz (Apv = 20 dB)
High slew rate 5 V/us

Low input noise voltage 6 uVp-p

Decompansated frequency characteristics

Large Common Mode and Differential Input Voltages.

ORDERING INFORMATION

1/2 CIRCUIT

V+ O-
"
Q

s

uPC4556C

E

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

o OuUT

Re
Q
-——-KQ,0

>
>
£ Re %

CONNECTION DIAGRAM (Top View)

OUTA Ez B v*
..A-
A-INPUT [Z] 7] ouTs
Z+B_§
6] B-INPUT

v~ [ 5] B+INPUT

A+INPUT (3]

uPC4556C
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uPC4556

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC4556 UNIT
Voltage between V*and v~ 36 \%
Power Dissipation (Note 1) l C Package 700 mwW
Differential Input Voltage +30 A%
Input Voltage (Note 2) *15 \%
Output Short Circuit Duration 5 s
Operating Temperature Range C Package 0to +70 °C
Storage Temperature Range C Package —bb to +1256 °C

Note 1. When the ambient temperature is more than 25°C, derate linearly at 7mW/°C (Tj MAX = 125°C).
See thermal information in chapter 11.
Note 2. For supply voltages less than 15 V, the absolute maximum input voltage is equal to the supply voltage.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V*=:15V)

CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS
Input Offset Voltage 0.5 6.0 mV Rs <10 kQ
Input Offset Current 5 200 nA
Input Bias Current 180 500 nA
Voltage Gain 20,000 |100,000 RL =22k, Vo=%10V
Power Dissipation 90 170 mwW Both Channel
Common Mode Rejection Ratio 70 90 dB | Rs<10 k2
Supply Voltage Rejection Ratio 30 150 uV/V Rs <10 k2
Output Voltage Swing *12 14 \Y | RL =2k
Output Voltage Swing +10 1156 Vv lo =%25 mA
Common Mode Input Voltage Range +12 +14 \%
Slew Rate 5 V/s Av 2= 10 (20 dB)
Input Noise Voltage 6 uVp-p Rs=1k&,f=1Hz~1kHz
Channel Separation 105 dB f=1kHz

TYPICAL APPLICATION

Noninverting Amplifier Inverting Amplifier
R, R,
M [———-'VW—
VIN R,
- Vo O——AAA—4 Vo R, . C are necessary
1/2 when R, < 10R
ViN 4556 o . S
o—¢ <
+ R4 4 9 2
R, /R
9 C> 2 4
Ry 2R, -5MHz
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uPC4556

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C)
LARGE SIGNAL FREQUENCY RESPONSE
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0
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\\
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-20
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uPC4557

High Performance Dual Operational Amplifier

GENERAL DESCRIPTION FEATURES

The uPC4557 is a dual operational amplifier which o

features higher output current drive capability than that )
of the uPC4558.

For this feature, this device can drive head phone °
speaker directly. The other characteristics like low noise °

and no cross over distortion make this device the opti-
mum choice for audio applications.

-EQUIVALENT CIRCUIT

Internal Frequency Compensation

Large Common-Mode and Differential Input Voltage
Ranges

No Latch up

Low Noise

ORDERING INFORMATION

Ve 0—
3

pPC4557C

s

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

ouT

CONNECTION DIAGRAM (Top View)

4
outald 8] Vv
}
A — INPUT [Z] 7] ouT B
g
A + INPUT 3] [6] B — INPUT

V- E 6] B + INPUT

uPC4557C

m




uPC4557

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER MPC4557 UNIT
Voltage between Vt and V— 36 \Y
Power Dissipation (Note 1) C Package 700 mw
Differential Input Voltage +30 \%
Input Voltage (Note 2) +15 \%
Output Short Circuit Duration 5 S
Operating Temperature Range C Package 0 to +70 °C
Storage Temperature Range C Package —55 to +125 °C

Note 1.

See thermal information in chapter 11.
Note 2. For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V¥ =+15V)

When the ambient temperature is more than 25°C, derate linearly at 7mW/°C, (Ti MAX = 125° C)

CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS
Input Offset Voltage 0.5 6.0 mV Rs < 10 k2
Input Offset Current 5 200 nA
Input Bias Current 60 500 nA
Large Signal Voltage Gain 20,000 {100,000 RL=22k&,Vo=%10V
Power Consumption 90 170 mW Both Channel
Common Mode Rejection Ratio 70 90 dB <10 kQ
Supply Voltage Rejection Ratio 30 150 uv/v Rs <10 kQ
Output Voltage Swing 12 14 v Rs=>2kQ
+10 +11.5 V lo =125 mA
Common-Mode Input Voltage Range + +14 \%
Slew Rate 1.0 V/us Av =1
Input Noise Voltage 6 uVp-p Rs=1kQ,f=1Hz~1kHz
Channel Separation 105 dB f=1kHz
Fig. 1 Noise Measurement Circuit Fig. 2 Channel Separation Measurement Circuit
+16V AAN—
0k T 9
1k 50 <E Vo,
1—/2 ,__CORT 1- Channel separatnon Vos
4557 Vo ok = 20log ——— 1000 Vo;
500 1k Vo AN
2000 10k
-16Vv v 1/2 —oVo,
4557
n
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uPC4557

Voltage Gain—dB

Supply Current—mA Output Voltage—V

Output Voltage—V

OPEN LOOP FREQUENCY RESPORSE
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uPC4557

HEAD PHONE AMP CIRCUIT

+20V
51k

1800 100uF
N

455 -
Ci o+ R Tc
+ 4
0.47u R v
4 80 Head Phone
5 S0k 1000 § R, E
100k R3 + 2.5 mW (typ.)
C, Maximum Power
4.7uF ”L
i r
Input Output
dBm Vr.m.s. mwW
+6 1.565 2.0
Sine Wave
0 0.775 0.5
-6 0.388 0.125

NEC cannot assume any responsibility for any circuits shown or represent that they are free from patent
infringement.
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uPC4559

High Performance Dual Operational Amplifier

GENERAL DESCRIPTION

The uPC4559 is a dual operational amplifier having
better slew rate and bandwidth than the uPC4558C with
satisfying unity gain frequency compensation. Having low
noise characteristics, this device is very convenient to
make active filters and other audio application circuits.

EQUIVALENT CIRCUIT

FEATURES

Internal. Frequency Compensation

Large Common Mode and Differential Input Voltage
Range

No Latch up

Low Noise

Output Short Circuit Protection

RC45659 Direct Replacement

ORDERING INFORMATION

1/2 CIRCUIT

Vvt o—
%RL‘
Q

s

uPC4559C

E

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

a OUT

CONNECTION DIAGRAM (Top View)

uPC4559C

A\ +
OUTA [ 2 Y
A — INPUT [Z} 7] ouTB
Y
A +INPUT [Z] 6] B — INPUT
v- 4

B+ INPUT
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uPC4559

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER MPC4559 UNIT
Voltage between VT and V™ 36 v
Power Dissipation * r C Package 350 mW
Differential Input Voltage +30 V
Input Voltage (Note 1) +15 Y,
Qutput Short Circuit Duration Indefinite s
Operating Temperature Range C Package 0to +70 °c
Storage Temperature Range C Package —b5 t0 +125 °C

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

* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V¥ =+15V)

CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS
Input Offset Voltage 0.5 6.0 mV | Rs<<10 kS
Input Offset Current 5 200 nA
Input Bias Current 60 500 nA
Large Signal Voltage Gain 20,000 |100,000 RL=2kQ,Vo=£10V
Power Consumption 90 170 mw
Common Mode Rejection Ratio 70 90 dB Rs< 10 k2
Supply Voltage Rejection Ratio 30 150 wVIV | Rs<10kQ
Output Voltage Swing *12 14 v Rs=>10kQ2

+10 +13 Y Rs=2 kQ

Common-Mode Input Voltage Range + +14 \%
Slew Rate 20 Vius | Av=1
Input Noise Voltage 6 uVpp | Rs=1k&Q,f=1Hz~1kHz
Channel Separation 105 dB f=1kHz

Fig. 1 Noise Measurement Circuit

+15V

-16V
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Fig. 2 Channel Separation Measurement Circuit

—AMA

50k
o Vo,
50
Channel separation
1 02
=201 C—
% 000 Vo,
10k
AN
10k
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uPC4559
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119



INDEX

Page
DEFINITIONS ot ittt ittt e e et e et 121
SECTION GUIDE . ..ttt e e e e e 122
uPC271,uPC311 .. .. ... ... Precision Voltage Comparator .. .............. 124
uPC272,uPC319 . ... ....... High Speed Dual Comparator ................ 129
MPC277,uPC393 ... ........ Low Power Dual Comparator ................ 134
MPC177,uPC339 ... ........ Low Power Quad Comparator . ............... 137

120



DEFINITIONS

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

Input Bias Current
The base current of the input transistor.

Input Offset Current

The difference in the currents into the two input
terminals when the output is within a specified voltage
range.

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

Common Mode Rejection Ratio
The ratio of the input voltage range to the maximum
change in input offset voltage over this range.

Supply Voltage Rejection Ratio
The ratio of the change in input offset voltage to the
change in supply voltage producing it.

Input Voltage Range

The range of common mode voltage'on the input
terminals for which operation within specifications is
assured.

Output Leakage Current

The current into the output terminal with a given
output voltage and input arive cydJal to or greater than
a specified value.

Output Sink Current
The maximum negative current that can be delivered
by the comparator.

Saturation Voltage
The low output voltage level with a given sink cur-
rent.

Overdrive

The input step voltage of specified size drives the
comparator from some initial input voltage to an input
level just barely in excess of that required to bring the
output from its high or low state to the logic threshold
voltage. This excess is defined as the voltage overdrive.
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SELECTION GUIDE

Operating

DEVICE ORIGINAL Temperature DESCRIPTION PACKAGE

Range [°C]
MPC271C —20~ +70 8 Pin Molded DIP
MPC271ED —20 ~ +80 8 Pin Cavity DIP
MPC271G 311 —20~ +70 Single High Speed Precision 8 Pin Molded Flat
MPC311C 0~ +70 8 Pin Molded DIP
MPC311G 0~ +70 8 Pin Molded Flat
uPC272C —20~ 470 14 Pin Molded DIP
uPC272D —20 ~ +80 14 Pin Cavity DIP
uPC272G 319 —20~ +70 Dual High Speed 14 Pin Molded Flat
uPC319C 0~ +70 14 Pin Molded DIP
MPC319G 0~-70 14 Pin Molded Flat
uPC277C —20~+70 8 Pin Molded DIP
uPC277D —20 ~ +80 Dual Low Power 8 Pin Cavity DIP
MPC277G 393 —20~ +70 Single Supply Operation 8 Pin Molded Flat
uPC393C 0~ +70 8 Pin Molded DIP
MPC393G 0~ +70 8 Pin Molded Flat
MPC177C —20~ +70 14 Pin Molded DIP
MPC177ED —20~ +80 Quad Low Power 14 Pin Cavity DIP
MPC177G 339 —20~ +70 S‘ingle Supply Operation 14 Pin Molded Flat
MPC339C 0~ +70 14 Pin Molded DIP
MPC339G 0~ +70 14 Pin Molded Flat
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ELECTRICAL CHARACTERISTICS
Supply Voltage lcc MAX. |Vio MAX. | lo MAX. | Is MAX. | AvTYP. | td TYP. |VoL MAX. | PAGE
MIN. [V] | TYP. [V] [mAl [mV] [nAl [nAl [dB] [ns] (vl
+5 +30 75 7.5 50 250 106 200 0.4 124
+5 +30 125 8.0 200 1000 92 80 0.4 129
+2* +30 1.0 5.0 50 250 106 1300 0.4 134
+2% +30 2.0 5.0 50 250 106 1300 0.4 137

* Not guaranteed
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uPC271 / 311

Precision Voltage Comparators

GENERAL DESCRIPTION

device like conventional standard type of 710. It is also
designed to operate over a wide range of supply voltages;
from 15V op amp supplies down to the single 5V

The uPC271/311 are voltage comparators that have
input currents more than a hundred times lower than

FEATURES

supply used for IC logic. Its output is.compatible with
HNIL, DTL and TTL as well as MOS circuits.

Two kinds of ICs are available according to reliabi-

lity, the uPC271 for industry, the uPC311 for com-
mercial.

EQUIVALENT CIRCUIT

Operate from single 5 V supply
Maximum input current: 250 nA
Maximum offset current: 50 nA
Fast transient response: 200 ns TYP.
LM311 Direct Replacement

ORDERING INFORMATION

5
BALANCE A

AA
V

BALANCE/ 44
STOBE 6

Q,

MPC271ED

fieft

8 pin Ceramic DIP
(Dual In-Line Package)

MPC271C/uPC311C

it

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

CONNECTION DIAGRAM (Top View)

MPC271G/uPC311G

GND |1

+INPUT E

-inpuT 3]

v [

/

T

g
7] outpuT

BALANCE/

6] sTROBE

_E_] BALANCE

uPC271ED

uPC271C/uPC271G
uPC311C/uPC311G

8 pin Plastic Molded Flat Package
(MINI FLAT IC)
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uPC271/311

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC271 MPC311 UNIT
Voltage between V* and V™ 36 36 v
Output to Negative Supply Voltage 40 40 V
Ground to Negative Supply Voltage 30 30 \%
Differential Input Voltage - +30 +30 v
Input Voltage (Note 1) +15 15 Y
D Package 500 —
Power Dissipation* C Package 350 350 - mW
G Package 440 440
Output Short Circuit Duration 10 10 S
. D Package —20 to +80 — °
Operating Temperature Range CorG Package 20 t0 470 01070 C
D Package —bb to +150 - °
Storage Temperature Range CorG Package 6510 +125 65 to +125 ¢

Note 1. For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.
* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V¥ =5:15V)

CHARACTERISTIC MIN. | TYP. | MAX. | UNIT CONDITIONS
Input Offset Voltage 2.0 7.5 mV Vvt _v—=5V~30V, Rs<50kS
Input Offset Current 6.0 50 nA "
Input Bias Current 100 250 nA "
Voltage Gain 200 V/mV | R =1.0kQ
Response Time 200 ns Input step 100 mV, Overdrive 5 mV
Saturation Voltage 0.75 1.5 \ Vin = 10 mV, lo =50 mA
Strobe ON Current 3.0 mA
Output Leakage Current 0.2 50 nA ViNn=10mV,Vo=35V
Positive Supply Current 5.1 7.5 mA
Negative Supply Current 4.1 5.0 mA
Input Offset Voltage 10 mV | VT—v—=5~30V, Rs<50 k2, TA=0~70°C
Input Offset Current 70 nA "
Input Bias Current 300 nA "
Input Voltage Range 14 v
Saturation Voltage 0.23 0.4 \ VIZ45V,v==0V, VINS—10mV , l0=8 mA
+
OFFSET NULL Vv STROBING INCREASING INPUT STAGE CURRENT
3k
3k
0—2— + 8 0—2 +
271 271 7
3 W 3| 3"
o———-—-- o - 6
TTL
1k
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uPC271/311

Open Collector Output Emitter Follower Output
+
oV

+

\

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C)

INPUT BIAS CURRENT INPUT OFFSET CURRENT
] * T
vi=t1sv ™~ vi=s15 v
I — \\
400 -
g 5'6“8F’in Shotrr\\ < 5'6\8 N
! S~ < Fin Sh\\
5 300 4 o
c 5 o
3 £
O 3 10
8 ©
@ 200 3
8. 6 P —
= 5
NORMAL g
100 -
0 0
0 20 40 60 80 0 20 40 60 80
Ambient Temperature—°C Ambient Temperature—°"C
OFFSET ERROR INPUT CHARACTERISTICS
” - |1
II
+ —
> va 200 vEi=t15V
b / 175
=) V1
2 <
° MAX. / / c 150
> A I
3 /| - /! 5
£ ! Vi 2o
o 10 : / a3
5 g 100
2 > TYP. @
= /1 3 7% N
o c
g » P 50
g. 4—"' Vos=Vio+Rs- o
w 25
1 0 L
10k 100 k 1™ 10M -16 -12 -8 -4 0 4 8 12 16
Input Resistance—Q Differential Input Voltage—V
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uPC271/311

Common Mode Limits—V

+
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5 mv \
il A _
guias =a VIS
AN
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uPC271/311

OUTPUT SATURATION VOLTAGE OUTPUT LIMITING CHARACTERISTICS
08 140
0.7 Q
120 3 74
/ "
¥
> 0.6 < ?\0\
& ‘ g 100 i
g v ‘ i ] <0
0.5 -
B [
S / 2 80 A
§ o4 3 I >
B S 60
3
2 o3 f/ s / N
3 o
£ 4 / SHORT CIRCUIT ——
0.2 £ / CURRENT
0.1 20
0 0
0 10 20 30 40 50 0 5 10 15
Output Current—mA Output Voltage—V
SUPPLY CURRENT SUPPLY CURRENT
6 10 T 1
Vi= +15Vv
5 epLY
NE £ 8
Al
1 ouT \;O‘N//
OU/
g 4 ,/ «
g / /ﬁ’”« e POSITIVE SUPPLY
o [le) € € —
5 3 / EGP‘TN l___ s \\ OUTPUT LOW
3 ! N el S
= SUP? Ut et © 4 [
2 / ou™® >
% 2 14 jo}
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uPC272 / 319

High Speed Dual Comparators

GENERAL DESCRIPTION

The wnPC272/319 are precision high speed dual
comparators designed to operate over a wide range of
supply voltage down to a 5V logic supply and ground.
Further advantage, they have excellent input characteris-
tics and direct drive capability to all the popular logic
families.

Two kinds of ICs are available according to relia-
bility, the uPC272 for industry, the uPC319 for com-
mercial.

EQUIVALENT CIRCUIT

FEATURES
® Qperate from Single 5 V Supply

Typically 80 ns Response Time at £15 V
Open Collector Output

Minimum Fan-Out of 2 Each Side (TTL)
High Common Mode Slew Rate

LM319 Direct Replacement

ORDERING INFORMATION

R,
A
L L R
SRoZh

another

uPC272D

pel

14 pin Ceramic DIP
(Dual In-Line Package)

uPC272C/uPC319C

_ Lchannel
Ras Ra %

14 pin Plastic Molded DIP

(Dual In-Line Package)

ov-
MPC272G/uPC319G
CONNECTION DIAGRAM (Top View)
o U
ne [ 14 NC
14 pin Plastic Molded Flat Package
ne ] 3 NC (MINI FLAT IC)
GND 3] i3 ouT A
A +INPUT [4] b i v*
A -INPUT (B @ 10 B-INPUT
v B 3] B +INPUT
outs 7] Bl GND peo720
pPC272C/uPC272G
uPC319C/uPC319G
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uPC272/319

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC272 uPC319 UNIT
Voltage between V¥ and V™~ 36 36 V
Output to Negative Supply Voltage 36 36 \%
Ground to Negative Supply Voltage 25 25 \%
Grund to Positive Supply Voltage 18 18 \%
Differential Input Voltage 5 5 \%
Input Voltage (Note 1) +15 +16 \%
D Package 900 -
Power Dissipation* ' C Package 500 500 mwW
G Package 550 550
Output Short Circuit Duration 10 10 s
Operating Temperature Range D Package —20 0 480 - °C
Cor G Package —20 to +70 0to70
Storage Temperature Range D Package —05 10 +150 - °C
Cor G Package —b5 to +126 —b5 to +126

Note 1. For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.
* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (V¥ =:15V, Ta=25°C)

CHARACTERISTIC MIN. { TYP. | MAX. |UNITS . CONDITIONS
Input Offset Voltage 20 80 | mV *= 45V ~ 15 V, Rs < 50 kQ2
Input Offset Current 80 200 | nA "
Input Bias Current 400 1 000 nA "
Voltage Gain 8 40 1 V/mVv
Response Time 80 ns Input 100 mV, Overdrive 5 mV
Saturation Voltage 0.75 1.5 \Y ViN S —10mV, lo=25mA
Output Leakage Current 0.2 10 MA | Vi Z=10mV,Vo=35V
Positive Supply Current 4.3 mA | Vt=45V,V— =0V
Positive Supply Current 8.0 12.56 mA | vi=115V
Negative Supply Current 3.0 5.0 mA vi= 45V
Input Offset Voltage 10 mV V=45V ~215V, Rs<b5kQ, Ta=0~+70°C
Input Offset Current 300 nA "
Input Bias Current 1200 nA "
Input Voltage Range +13 Y VE=%15V
Saturation Voltage 0.23 0.4 \Y, VI=45V,V—=0V,Viy<—10mV, 10<3.2mA
Split Supplies V+ (V+ <18 V) Single Supply V+(V+<18V)
VL Ve (VR <36V)
N o—+
s o
li o—-

VTV =>-25V)
+ - -
(VI -V <36V-VRL—V <36V)
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uPC272/319

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C)

INPUT CURRENTS INPUT CHARACTERISTICS
500 1000
+
v J
\ 15V 800 — [.j
400 |
< B
4!‘ 300 g
5 3 400
3
s} 8 200
5 200 [a)
a -
< 3 o
£
100
|
0 ‘© —400
-20 0 20 46 60 80 ‘ -6 -4 =2 0 2 4 6
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RESPONSE TIME FOR VARIOUS INPUT OVERDRIVES RESPONSE TIME FOR VARIOUS INPUT OVERDRIVES
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uPC277 / 393

Low Power Dual Comparators

GENERAL DESCRIPTION FEATURES
The uPC277/393 are dual comparators which are ® |nput Common-Mode Voltage Range Includes
designed to operate from a single power supply over a Ground
wide range of voltage.. Operation from split power sup- ® Wide Power Supply Range
plies is also possible and the power supply current drain Single Supply 2 V to 36 V DC
is very low. Further advantage, the input common-mode Dual Supplies #1 V to 18 V DC

voltage includes ground, even though operated from a

Low Power Consumption
single power supply voltage.

Two kinds of ICs are available according to reliability,
the uPC277 for industry, the uPC393 for commercial.

(fompatible with All Forms Logic
LM393 Direct Replacement

EQUIVALENT CIRCUIT ORDERING INFORMATION

1/2 CIRCUIT
MPC277D

100 pA %

8 pin Ceramic DIP
(Dual In-Line Package)

OUTPUT

uPC277C/uPC393C

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

PC277G/uPC393G
CONNECTION DIAGRAM (Top View) HPERTTOMPCSS

OUT A E [ ] N E V+' 8 pin Plastic Molded F lat Package

(MINI FLAT IC)
A -INPUT [2] i_ﬂ ouT B
N7
A +INPUT 3] 6] B -INPUT

D (v [4] 5] & +INPUT

uPC277D
uPC277C/uPC277G
#PC393C/uPC393G
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uPC277/393 g

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)
PARAMETER MPC277 uPC393 UNIT
Voltage between VF and V— 36 36 v i
Differential Input Voltage 36 36 \%
Common Mode Input Voltage —0.3 to +36 —0.3 to +36 \%
D  Package 500 - ‘
Power Dissipation* C Package 350 350 mwW ‘
G Package 440 440
Output Short Circuit to Ground Indefinite Indefinite S
' D  Pack —20 to +80 -
Operating Temperature Range - ackage Oto °C
Cor G Package —20 to +70 0 to +70
D Packa —b55 to +150 —
Storage Temperature Range ackage ° °c
Cor G Package —b5 to +126 —bb5 to +125
* See thermal information in chapter 11.
ELECTRICAL CHARACTERISTICS (Ta=25°C, vt= 5V)
CHARACTERISTIC MIN. | TYP. | MAX. | UNIT CONDITIONS
Input Offset Voltage 2 5 mV | Vo=14V,Vggp=14V,Rs=08
Input Bias Current 25 250 nA Vo= 14V
Input Offset Current 5 50 nA Vox 14V
Common Mode Input Voltage Range 0 vt-15 \%
Supply Current 0.6 1 mA RL=o
Voltage Gain 200 VimV | R =15kQ
Large Signal Response Time 1.3 MS RL=5.1kQ, VgL =5V
Output Sink Current 6 16 mA | ViNG—) =TV, Ve =0V, Vo156V
Saturation Voltage 0.2 0.4 V ViN=) =TV, VINg =0V, Ignk = 3mMA
Output Leakage Current 0.1 nA ViNe) =1V, VN =0V, Vo=5V
TYPICAL APPLICATIONS
+
vt M

—n ot
VRgp =0~V —15V
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TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C)
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uPC177 / 339

Low Power Quad Comparators

GENERAL DESCRIPTION

The uPC177/339 are quad comparators which are
designed to operate from a single power supply over a
wide range of voltage. Operation from split power sup-
plies, is also possible and the power supply current drain
is very low. Further advantage, the input common-mode
voltage includes ground, even though operated from a
single power supply voltage.

Two kinds of ICs are available according to reliability,
the uPC177 for industry, the uPC339 for commercial.

EQUIVALENT CIRCUIT

FEATURES

Input Common-Mode Voltage Range Includes
Ground
Wide Power Supply Range
Single Supply 2 V t0 36 V DC
Dual Supplies 1 V to #18 V DC
Low Power Consumption
Compatible with All Forms Logic.
Open Collector Output
LM339 Direct Replacement

ORDERING INFORMATION

1/4 CIRCUIT

uPC177ED

14 pin Ceramic DIP
(Dual In-Line Package)

OUTPUT
Qs MPC177C/uPC339C

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

CONNECTION DIAGRAM (Top View)

uPC177G /uPC339G

<&

outpuTB [ @ OUTPUTC
OUTPUT A [2] 3 OuTPUT D
vt 3 i3 GND (!
A -inpuT [ 71 D +INPUT
A +INPUT [B] @ D -INPUT
g -INPUT [E] B C+INPUT
g +inPUT [Z C-INPUT
uPC177ED
uPC177C/uPC339C
uPC177G/uPC339G

14 pin Plastic Molded Flat Package
(MINI FLAT IC)
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uPC177/339

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER MPC177 MPC339 UNIT
Voltage between V* and V— 36 36 v
Differential Input Voltage 36 36 \%
Common Mode Input Voltage —0.3 to +36 —0.3 to +36 \%
D Package 900 -
Power Dissipation C Package 570 570 mw
G Package b50 550
Output Short Circuit to Ground Indefinite Indefinite S
Operating Temperature Range D Package —20 0 +80 — °C
perating Temp g CorG Package 2010 +70 0to +70
D Package —20 to +80 —
Storage Temperature Range 9 ° °c
Cor G Package —b55 to +125 —bb to +125
* See thermal information in chapter 11.
ELECTRICAL CHARACTERISTICS (Ta=25°C, vt=5 V)
CHARACTERISTIC MIN. | TYP. | MAX. | UNIT CONDITIONS
Input Offset Voltage 2 5 mV Vo=14V,VgRgp=14V,Rs=08Q
Input Bias Current 25 250 nA Vo~ 14V
Input Offset Current 5 50 nA Vox 14V
Common Mode Input Voltage Range 0 vt-15 \%
Supply Current 0.8 2 mA R =00
Voltage Gain 200 V/imV | R =15kQ
Large Signal Response Time 1.3 us RL =5.1kQ, VgL =5V
Output Sink Current 6 16 mA | VN =TV, Ving =0V, Vo< 1BV
Saturation Voltage 0.2 0.4 3% ViNi=) =1V, ViNE) =0V, lsink = 3 mA
Output Leakage Current 0.1 nA | ViNg =TV, VN—) =0V, Vo=bV
TYPICAL APPLICATIONS o
+
R
4,6,8,10 \%
V|N IN ©
OUTPUT —© ?};TPUT
569,11 1,2 56.9.11 13,14
( 13,14
v ANN—
REF
’l R, 7Jr Rs
+
+ 7; VREF VHYS= R, ;Ra
VREF=0"’V —1.5\/ v =O~V+_‘|_5V
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uPC177/339

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C)
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uPC603

High Performance 6 Bit D/A Converter

GENERAL DESCRIPTION FEATURES

The uPCB03D is a monolithic D/A converter for ® |inearity Error 0.4% (% LSB of 6 Bit) MAX.
converting 6 bit binary coded digital signal into an ® Response Speed 3 us MAX.
analog output voltage signal. The reference voltage, ® Temp. Coef.at F. S. 160 ppm/°C MAX.
weighted current souce, current switch, output opera- ® Input Level TTL, DTL Level, Active Low
tional amplifier etc. are integrated in the chip, making ® The output voltage range can be applied to any of the
the composing of D/A or A/D conversion systems easy. 3 following ranges:

Oto10V,-5t0+6V,-10Vto+10V
® A built-in output short-circuit protection circuit is
provided.
® Possesses a linearity equivalent to that of a 7 bit
converter, and can be used as a 7 bit D/A converter
by the addition of external circuits.

EQUIVALENT CIRCUIT ® Pin for Pin compartible with PMI'S “DAC-01C".
Current Scale ORDER'NG INFORMATION
MSB 2nd 3rd 4th b6th LSB v+ Adder Setting
Q ? Q Q Q Q Q (] "
T1 2 3 4 5 6 7 1 10
l r uPC603D
16 k
B e T
16 ki: Analog
| Output
. 3k o 8 14 pin Ceramic DIP
(Dual In-Line Package)
] L
014 L13 512 Lo
F.S.Adjust V- Bipolar/Unipolar GND

CONNECTION DIAGRAM (Top View)

MSB If ~ 19 Fs. Adjust
2nd [2] 3 v
3rd 3] 17 Bipolar/Unipolar
4th Ij 1] Current Adder
5th [5] i F.S. Range Setting
Lse [€] 5] GND
vt Iz E Analog Output

uPC603D
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uPC603

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC603 UNIT
Voltage between V* and V= +18 v
Power Dissipation | D Package 500 mW
Input Voltage ' —0.7 to +6 \%
Output Short Circuit Duration Indefinite s
Operating Temperature Range D Package —20 to +80 °C
Storage Temperature Range D Package —bb to +160 °C

ELECTRICAL CHARACTERISTICS (Ta=25°C, V¥ =+15V)

CHARACTERISTIC MIN. | TYP. | MAX. | UNIT CONDITIONS
0.4 %FSR | Fig. 1,2,3
Linearity Error S
045 | %FSR | Fig.1,2,3Ta=—-20~+80"C
ppm/°C | Fig. 1 each Bit “ON" after full scale adjust
F.S. Temperature Coef. (Note 2) 80 160 FSR Ta= —20 ~ +80°C
; Fig. 1 each Bit “OFF" without F.S. adjust
Unipolar 25 mV Ta= 20~ +80°C
Analog Output
Offset Voltage Bipolar 50 mV Fig. 2; 5 V output without F.S. adjust
(Note 3)
100 mV Fig. 3; 10 V output without F.S. adjust
Low Level Input Voltage (Note 4) 0.5 \% Bit "ON"
High Level Input Voltage (Note 4) 2.1 \Y, Bit “OFF"
Input Terminal Current 5.0 MA OVSV|y<sbV
Unipolar +10.00 +11.75 \Y Ry =2 k& Fig.1; without F.S. adjust
+4.93 +5.94 Vv Fig. 2, #5 V Range
Analog Output RL = 2 k& without Offset adjust and F.S.
Full Scale —-5.94 —-493 V adjust
Voltage Bipolar
+9.86 +11.89 \% Fig. 3; £10 V Range
— R =2 k§2 without Offset adjust and F.S.
—11.89 —9.86 V adjust
P.S. Voltage Suppresion Ratio ‘ 0.15 [%FSR/V |x12Vv<VEi<+igy
Settling Time (Note 5) 3 usec | Error <% LBS, R_//C_ =5 k//30 pF
Power Consumption 250 mwW

Note 1. %FSR and ppm FSR are the percentage and parts per million against full scale, respectively.

Note 2. The average value of the differential coefficient at Tc = —20 to +80°C.

Note 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.

Note 4. The input is active “‘Low""

Note 5. When the load capacitance exceeds 30 pF there is a possibility of oscillation.
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uPC603

STANDARD CONNECTION
1. Unipolar Operation 2. Bipolar Operation (1)

Fig. 1 Output 0'to 10V Range Fig. 2 Output -5V to +5V Range

500 @ Bipolar
16V o 500 Q  Offset
0.01 .. -5V +15 vV .
i‘;[; Analog Output Digital Input 100 k Digital Input
14\31211170 e 6 Bit Binary Code 0.01 1 I B 5, Analog 6 Bit Offset
d uPCB03D Active Low Output Binary Code
F.S. Adjust 1234567 / Vo Active Low
Example : 1413121110 9 8
o +15V F. S. Adjust
£ 0,01 Input  Output 1 “20303506 , Example
iR 111111 = 0.00V T 415y |nPUL Output
Jj 1 100000 = 4.92V ——o0 111111 = -5.00V
- 011111 =5.08V =f 0.01u 100000 = -0.08V
000000 = 10.00V s 011111 =+0.08V
(MSB) (LSB) _1 000000 = +5.00V
A B C D E F
LSB)
3. Bipolar Operation (2) (MSB) LS
Fig. 3 -10V to +10V Output
Bipolar Offset
100 k
15V oy @ +15V Input 6 Bit Offset
0.01u 1M Binary Code
I P Analog Output Active Low
k 1413121110 9 8 Example
F.S. Adjust
- ﬁ“;cjogDG , Input Output
= 111111 = -10.00V
Loo>m™Y 100000 -0.16v
JE el 011111 =+0.16V
1—‘ 000000 = +10.00V
A B CDTE F
(MSB) (LSB)
OTHER EXAMPLES OF APPLICATION
Fig. 4 Compensation against Capacitive Loads (1)
100 pF
|_»r o The IC is stable against capacitive
F loads of less than 100 pF.
o Care should be taken, since the settling
" time will increase to about 5 usec.
uPC603D
Fig. 5 Compensation against Capacitive Loads (2) Fig-6 7Bit D/A Converter
+15V o This method can be appli- -8V
ed only to the O to 10V i M
35k
< an.d 15V'output ranges. Analog Output
2SC97A o |t is possible to connect 2 !—o
e W 15953 such operational amplifi- I
b os0aD Output  er as uPC159A, etc. to X [ ;ch);g 98] o The linearity error can be
K i[1$953 the 8 pin as a voltage 1 ; 34567 reduced by adjusting the
follower. ] T 3MQ resistor.
SB Ao——
T 2SA571 MsB Boo_. ___l o The output voltage may
ﬁ; 5k Bc be set to any of the 3
e ranges, with the circuits
Eo
F o of Fig. 1, 2, and 3.
-16V LSB Go—!

145




uPC603

CHARACTERISTIC CURVES

Fig. 7 Output Response (1)

V)
® 000000 000001
58 ° -
o %] 3=
£2 o S
+LSB
~o 10
28 / / ik
35-LsBl—y — 22
o> 39
—2LSB
0 2 4 6 8 10
Time—us
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APPLICATION CIRCUIT

1. Progressive comparison type
A/D Converter

Input  :0to 10V
Output : 6 bit straight binary
(parallel, serial)

(V)

Fig. 8 Output Response (2)

Fig. 9 Glitch Waveform at % Scale

Note. D-FF is an Edge Trigger Type

MSB LSB

Straight Binary
Parallel Output

(\%]
000000 11111 g 5 T
£ o
g3 5
0 L
011111 100000
!
4.92 / 7
| . / / /
59 | ]
J 28 -2158
52 I
o>
—41.SB
0 2 4 6 8 10 0 2 4 6 8 10
Time—us Time—us
-15V
Sample and Analog Input
Hold 010V
r
5002 = | Sample/Hold
1413121110 9 8
uPCB03D M
1234567 Comparator
]’I—F_QHSV
| — [ ]  — [ [ l' [
pak| Yo ek Yo o[ H4p o Yo o | Yo o}
D-FF D-FF D-FF D-FF D-FF D-FF
T T T T T T
Clear '_ Clear r Clear Clear l— Clear ‘J Clear
1 1 1 J\ )
o e e o] e ety
|
L
Q,Q, 0; Q. Qs Q, Q; Qs Jiod da e Js Je
o—] cLock Latch 6 Bit Latch
- Enable
8 Bit Ring Counter Q, Q 0, Q, Qs Q
P !

Straight Binary
Series Output



uPC603

2. Tracking Type A/D Converter

Input  :0to 10V
Output : 6 Bit Straight Binary

5009
=15V o

Analog Input

0.01u

il

i

?)r
—

1413121110 9 8
uPCB03D
1234567

AAAA

‘t——o +16V
;r; 0.01u

Comparator

Up Down Coun
Clock UP/D

Q Q Q. Q Q Q

ter
OWN

i o—

Clock

1

LSB

oot)LLdb

MSB

Straight Binary Output
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uPC610

Polaraized 10 Bit D/A Converter

GENERAL DESCRIPTION

The uPC610 is a high performance precision
monolithic D/A converter for converting 10 bit binary
coded digital signal into an analog DC output voltage.
All circuit blocks required for a D/A conversion system
are integrated on a single chip, making the composing
of a D/A. system easy. Futhermore, since the IC is
provided with reference voltage and reference input
terminals, multiplier type operation is also-possible.

EQUIVALENT CIRCUIT

FEATURES

® Full Scale Temp. 100 ppm/°C MAX.

® |inearity Error 0.2% MAX.
(% of 8th Bit)

® Settling Time 1.5 us TYP.

® Built-in band-gép reference voltage source.

® Multiplying type.

®_Sign-Magnitude binary code.
® | ow noise.
® |ow power dissipation.

ORDERING INFORMATION

VREF 02

Reference 15

Input
11

Digital o-
GND

MPC610D
Sign
MSB 2nd 3rd 4th 5th 6th 7th 8th 9th LSB Bit v
17 29 39 47 59 69 79 89 99 107 18] 16 ]
{lJ l'Ez - "’J:E?j 18 pin Ceramic DIP
4 (Dual In-Line Package)
I~ 14
o
| ouTPUT
$
1
13
AnaogCL ) 12
GND Ve
CONNECTION DIAGRAM (Top View)
mse {1 T 18[] signsit
. Reference
i {2 17 output
gis []3 6[] v
: Reference
Bi4 [] 4 1510 Input
Bit6 E 5 14 n Output
gits [} 6 13| Analog GND
Bit7 E 7 120] V-
. Digital
Bits (] 8 L] B
gig [J9 0[] s8
' uPC610D
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uPC610

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C)

PARAMETER uPC610 UNIT
Voltage between v+ and V™ +18 \Y
Power Dissipation* I D Package 500 mwW
Analog Ground to Digital Ground +0.5 \%
Logic Input Voltage -5 to +156 \%
Reference Input Voltage 0to+7 \Y
Reference Voltage Souce Output Current 1.0 mA
Output Short Circuit Duration Indefinite S
Operating Temperature Range D Package —20 to +80 °C
Storage Temperature Range D Package —55 to +150 °C

* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (V* =:15V, Ta=25°C)

CHARACTERISTIC MIN. | TYP. MAX. UNIT CONDITIONS
Resolution (Note 1) " B?t Bip.olar Operatio‘n
10 Bit Unipolar Operation
Linearity Error (Note 1) 0.1 0.2 %FSR | Ta=-—20~+80°C
Settling Time 1.5 6.0 us Final Value £20 mV
Full Scale Temperature 50 100 ppm/°C | Using internal reference voltage source
Coefficient (Note 2) 30 60 ppm/°C | Using external reference voltage source
Reference Input Bias Current 100 500 nA
Reference Input Slew Rate 1.5 V/us
Reference Voltage 22 24 2.6 \ RL =20k
Zero Scale Offset Voltage 5 10 mV Signbit “ON" Other bits “OFF"
Zero Scale Offset Symmetry +1 5 mV
F.S. Output Offset +10 +80 mV
Supply V. Suppression Ratio 0.015 0.15 |[%FSR/V| #12Vv<VEi<+18V
Power Dissipation 300 mwW
Logic Input Terminal Current 10 MA VIN=-BbV~+15V
High Level Input V. (Note 3) 2.0 \%
Low Level Input V. (Note 3) 0.8 \%
10.0 11.0 \Y, All bits "ON"’ RL>2 k&2
Full Scale Output Signbit “OFF’’ Other bits “ON"’
Voltage (Note’zl) -1 —100 v Rﬁ >2kQ

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

Note 2. The average value of the differential coefficient at Ta = —20°C to +80°C.

Note 3. The digital input is active ‘'High’’ binary code.

Note 4. The value when the interpal reference voltage is directly applied to the reference input terminals.

149




uPC610

TYPICAL APPLICATIONS
1. Using internal reference voltage source

Sign

MSB LSB Bit V+
ITTTITOIOT T B
VREF 'j,
10k
R, uPC610 ——o0 Analog Output

Reference

b“ofﬁ

Analog GND imgital GND
V_

Note: Use resistors with good stability for
R, and R,

o Sign + 10 Bit Binary code

Input  Output

Sign Magnitude
1 1111111111 =10V
1 0000000000 = 0OV
0 0000000000= 0OV
0 1111111111 = 10V

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C)

DIGITAL INPUT RESPONSE
CHARACTERISTICS

. V* =115V
10
>
|
5
3 5
p=l
o
4] o~
~ 3 = 4 = =
3 -~ - T
7 s
S [
Q
£
0

Time—us
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2. External reference and multiplier type

M5B Lss 5 v+
DITTTPIIET T B
VREF F,J,
o0—
Reference
'_“(p_—U‘—o— uPC610D T—
VREF Analog Output
S onD 0.01uF
Analog GND i gita f-"_,],
V-

o Multiplying coefficient = 4.4
VFS ~ 4.4 x VREF' VMSB ~22x VREF

VLSB ~22x27% x VeEr

+
VREF - VO CHARACTERISTIC

[ ERVERYY

+FS

10 /

Vo—Output Voltage—V
o
<
7]
\”

v L~
/?-“/d
—
00 1 2 3 4 5

Reference Input Voltage—V



uPC610

Output Voltage—V

Vo—Output

VREF-Reference

\% — Vo CHARACTERISTIC

REF

Reference Input Voltage—V

0 1 2 3 4 5
F\ VE=t15YV

~

-10 \ \

2nd

-5

REFERENCE INPUT RESPONSE
CHARACTERISTIC

10 = —
> / /
|
S
& b
g \
s
0
X = > 3 5 ¥
> 3
L »
8
E 1
0

10 20 30 40 50

Time—us

OUTPUT NOISE VOLTAGE

vi=z115V
1 Hz ~ 20 Hz
25 uV
MSB
M AVA oAy
+FS
2 sec
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APPLICATION CIRCUIT

1. 8 Bit + Sign A/D Converter

Successive Approximation Type

GND-15V+15 V

Input

10k 50k % VIN +15V +5V
H 0.01 uF Sample 1LVIN 5 k
L x2 Hold
S, |
wss FOO0 ] vo L
Sign 8th LSB uPC271D
I Ex ) v
! -+
Q Q‘ Q l _I_Q7 Y
Q, > S S S ~r- 1 & 3 15p
| | : | |
. ! A T b
|_ U = o [ LT U
] | |
pa H ap{aft ! I | {Yoa | Hoa I8
| 1
D-FF o-Fel || lo-re| | |1 o b U o ]| forr
T T T I [ U il
T T | I ! : !
1 | F
—— LOQ—-{ —Oq——‘-qﬂ | 'L | [ —0q—1-4b -—Oq—-ﬁ
I___’_.L _[ T Ao
J I | L

12Bit Ring Counter

éCLOCK

152

AB(.ZD‘EFGHIJKL‘_~ Latch

Enable

9 Bit Register

IRRERRERY:

MSB Qutput

LSB

A —
B
C m
[l
)
J ! 1
K |
L 1
VIN
Q, 1 l_>o
Q J |
2 0
Q, J 7 C ; 1
: N e e—
Q T—
09

FS/2 /
| ﬁ"\
0 N N .
‘ Vo | VIN

* D, ViN, V'|N and Vo show in case when an
input equivalent to an output of "101110110".
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2. Peak Detector (Positve/Negative)

Positive
GND—15V +15 V Input Negative ~ CLOCK e apigigipipipgipgigigip s
ok 0k ¢ 9 9 VIN ? c.o.
”1H 1 {001 F
W Tx2 Comparator VIN
FS
uPCB10 ouT
MSB LSB - Vo
Sign FS/2
0
Sign High
o In case of Sign ""H"" (Positive)
o The steps at analog outputs are
exaggerated from the actual ones.
U/DQ Qs oo Q,, 99
10 Bit Up Down
Binary CLOCK
Counter
CLEAR
l .oéoélooooioi <]
Reset Sign MSB Analog Output

LsB Vo

Digital Output

PRECAUTIONS FOR USAGE

(1) In order to absorb surges and prevent oscillation, bypass the power supply terminals with a capacitor of about
0.01 uF.

(2) In order to utilize the characteristics of the uPC610D in full, employ components of good stability for the full-
scale adjustment resistor and the trimmer.

(3) In the case of capacitive loads, since the settling time may increase or oscillation may occur, the uPC610D should
be used with load capacitance of 100 pF or less. »

(4) In the case of multiplier type operation, the output amplifier will saturate at: | VRgg [ =3 V.
In this case the response time and power supply current will increase.

(5) Since the reference potential inside the uPC610D is connected to the analog GND, common mode noise in regards
to analog GND will present a direct error.
Since analog GND and digital GND have independent circuits within the IC, when using, (if required), these should
be connected together outside the IC.
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8 Bit High Speed Multiplying D/A Converter

GENERAL DESCRIPTION FEATURES

The uPC624 is a monolithic multiplying Digital to Wide range multiplying capability

Wide power supply range £5 V to £18 V

High output impedance and compliance

°
Analog converter featuring very high speed performance °
.

Advanced circuit design achieves settling time of ® \Variable logic threshold
.
°
°

with outstanding applications flexibility.

85 ns. High impedance dual complementaly current out- Direct interface to TTL, CMOS, PMOS
Differential current outputs

Pin to pin compatible with PMI'S DAC-08

put allows simple resistor loads, voltage conversion circuit
by op amp, and other applications. Further advantage,
direct interface to all the popular logic families is availa-
ble by adjustable threshold logic inputs.

EQUIVALENT CIRCUIT ORDERING INFORMATION

MPCB24D
V* Vic MSB 2nd 3rd 4th 5th 6th 7th LSB
o

[o] o] 1] o 0 (? Q
1BT 1T 6] 6 7 8| 9| 10| 11] 12
T

o~

= out 16 pin Ceramic DIP
7 = Tout (Dual In-Line Package)
VREF (+) o—
14
VReF (=) 975] uPC624C

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

CONNECTION DIAGRAM (Top View)

THRESHOLD ~
CONTROL 1 16 [0 comp.
'out 2 153 Vaer @
v O3 14 Vaee™
+
lout 4 130 Vv
mss 5 12[0 LsB
2nd 6 1 7th
3ada @7 ° 10Q 6th
4h 8 ofJ 5th
uPC624D
uPC624C
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ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC624 UNIT
Supply Voltage 36 \%
Logic Inputs V™ to V™ +36 \%
Logic Threshold Control Voltage V= to VT \Y,
Analog Current Outputs 4.2 mA
Reference Inputs V= to vt V
Reference Input Differential Voltage +18 vV
Reference Input Current 5.0 mA
Power Dissipation*® D or C Package 500 mW
) D Package —20 to +80 °
Operating Temperature Range C
C Package —20 to +70
D Package —bb5 to +160 °
Storage Temperature Range C
C Package —b5 to +1256
* See thermal information in chapter 11.
ELECTRICAL CHARACTERISTICS (Vi =15V, IRgp=2.0mA, Ta= 25°C)
CHARACTERISTIC MIN. | TYP.. | MAX. | UNIT TEST CONDITIONS
Resolution 8 8 8 Bit
Monotonicity 8 8 8 Bit
Nonlinearity 0.19 %FSR
Settling Time 85 150 ns +% LSB, R <50 2, ALL BiT ON/OFF
Full Scale Temp. Coeff. 10 50 |ppm/°C
Output Voltage Compliance -10 +18 V Alpg <% LSB
Full Scale Current 1.94 1.99 2.04 mA VReg = 10.000 V, R*gpE=5.000kQ2
Full Scale Symmetry 1.0 | ¥8.0 HA
Zero Scale Offset Current 0.2 2.0 MA
0 2.0 2.1 mA VT—=-50V
Output Current Range _
0 2.0 4.2 mA V—=-8.0Vto—-18V
Low Level Input Voltage ‘ 0.8 V Vic=0V,Bit "OFF"
High Level Input Voltage 2.0 Vv Vic =0V, Bit "ON”
Low Level Input Current —-2.0 —10 MA Vic=0V,V)y=-10V 1t +0.8 V
High Level Input Current 0.002 10 MA Vic=0V,V|y=20Vto 18V
Logic Input Swing —10 +18 V
Logic Threshold Range —10 +135 \Y VT &~ V| c +1.3V
Reference Bias Current -3 MA
Reference Input Slew Rate 4.0 8.0 mA/us | Rrer <200 2, Cc =0 pF
o ISVRT | 0.0003 | 0.01 |%FSR/% | VI =451018V, Iggr =1 mA
Power Supply Rejection
ISVR™ | 0.002 | 0.01 |%FSR/% | V—=—-45Vto—18V, Iggg=1mA
I+ 25 3.8 mA
(i —-6.5 | =78 mA
I+ 2.4 38 mA | Vt=5V,V—=—15V, Iggr =2 mA
Power Supply Current — — — —
| —64 | 7.8 mA VT=5V,VT=-15V, Iggr =2mA
I+ 2.3 3.8 mA t=15V, Iggr =1 mA
(s 43 | 538 mA | VE=25V, Iggep =1 mA
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TYPICAL APPLICATIONS

Basic Positive Reference Operation

\

#e]

0.1 uF|V

+

LC MSB2

1] 5] 6

nd
)

R*Rer = RReF
C =0.01 uF (Standard Value)

*Minimum capacitor value for stable operation is given by

Cc = RRer (k€2) x 15 (pF).

Basic Unipolar Negative Operation

5th 6th 7th LSB

T [ T o) VO
9] 10| 11 12 ?
{ o
\ l 4 -— 5.000 k
Ul 1T I7 1
56188188 T8 7=
NN o
5.000 k
o
Vo
Baisc Bipolar Output Operation
5th 6th 7th LSB +10.000 V
o o) (o) o)
9] 10| 11] 12
( 1 lg § $10000ka X2
P
— o¥o
2o Vo
o
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Basic Negative Reference Operation

IrRer = 2.000 mA
INPUT lo (mA) [To (mA) | Vo (V) | Vo (V)
11111111 1892 | 0000 | —996 | 0.000
11111110 1984 | 0008 | —992 | —0.04
10000001 1008 | 0984 | —5.04 | —492
10000000 1.000 | 0992 | —5.00 | —496
01111111 0992 | 1000 | —496 | —5.00
00000001 0.008 | 1984 | —004 | —992
00000000 0.000 | 1.992 000 | —996

IRer = 2.000 mA
INPUT lo (mA) | To (mA) | Vo (V) | Vo (V)
11111111 1992 | 0.000 | —9.92 | +10.00
11111110 1984 | 0.008 | -9.84 +9.92
10000001 1.008 | 0984 | —0.08 +0.16
10000000 1.000 | 0.992 0.00 +0.08
01111111 0992 | 1.000 | +0.08 0.00
00000001 0.008 | 1984 | +992 | -984
00000000 0.000 | 1.992 |+1000 | -992




uPC624

Positive Low Impedance Output Operation Negative Low Impedance Output Operation

+15 Vv

0.1 uF ?’
15 V0.1 oF J:'

5th 6th 7th LSB T,_, 5th 6th 7th L%B
[o] [o] o
o] 10] 1] 12] “355’,000 ke af 10] 11] 12 200 k2
- by 200 k0 ¢
{ 4 ) \ ] 4_ Vo
T 200 k€2 WPC159A
SETHETRLES 2= Vo 2= 01 uF
' uPC159A |——1’
5k
5.000 k2 o,
0.1 uF

-15V

Low Impedance Output Operation (Both Outputs)

+15 V

* For buffer amplifier, high slew rate op amp

200 k2

65th 6th 7th LSB is recommended to obtain fast settling time.

o 9 9 9 5.000 k2
9{ 10{ 11} 12
200 k&2
4= v
° Yo
2 -
uPC159A

5.000k _15 v

Comparator Connection Method for A/D Conversion

Positive Analog Input Negative Analog Input
+15V
VIN
5th 6th 7th LSB 5th 6th 7th LSB
°
{ 11 12] of 10f 14 12 e
4o |
2:1 i
5.000 k2
-15V uPC271D
V+=1%15V, |REF 2 mA
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Interfacing with Various Logic Families
The logic threshold is set about 1.4 V above V. This enables TTL levels acceptance with simply pin 1 grounded.

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 threshold —4 mV/°C temperature coefficient. Vyy =V c+ 14V
—0.004 V x (Ta —25°C)
Anti-temp. coef. circuits are shown as follows.

15V
v+
20 k2 250943 13k 25C943 9.1 kQ
Vic
20 kQ NS Vic 39 kQ Vic 6.2 kQ2 0.1 uF
5.2V
CMOS, HNIL, NMOS ECL CMOS, HNIL (15 V)
TYPICAL CHARACTERISTICS (Ta = 25°C)
FULL SCALE CURRENT FULL SCALE CURRENT
50[ = 25 —
Vi=-15V , Viem Syt |
Ta = -20 to +80°C V= BV +ICM
< 4.0 < 20 V' =5V
g 3.0 § 15
S 2.0 (2 1.0 / ]
[ =
o : @ 1. _ -
3 3 /\ Viem | VoM~
5 10 5 05 v =-15V vt=15 V] |
| |
0
0 1.0 20 3.0 40 50 -15 -10 -5 0 5 10 15
Reference Current—mA Common Mode Input Voltage Range—V
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Relative Output—dB

Output Current—mA

REFERENCE INPUT FREQUENCY

Power Supply Current—mA

RESPONSE LSB PROPAGATION DELAY
5 1 500
ALL BIT "“ON"
V4 400 i
0 Small _| 2 i
Signal L |
\ Eg 300
-5 s
\ \
@
A\ : \
-10 &
\\ £ 100 AN
\-—-
-15
0.1 0.20.30.5 1.0 203.05.0 10 0 0.01 0.1 1.0 10
Frequency—MHz Output Fullscale Current—mA
REFERENCE AMP COMMON MODE
RANGE POWER SUPPLY CURRENT
2.5 8.0
il R ]
JolVisiey | V=BV IgRep~2 mA e |
: { JURNCXC =
§ IREF =2mA
1.5 ;5)
4.0
loep=1mA 2
1.0 T REF 2 |+
1%}
g 2.0
0.5 — 3
IREF—O.Z mA o
0 . T T 0 10 20
-16-12 -8 -4 0 4 8 12 16 20 "
Positive Power Supply—V
Reference Common Mode Voltage—V
POWER SUPPLY CURRENT POWER SUPPLY CURRENT
8.0 8.0
T T 7] )
[ (IREF—ZImA) E|
6.0  —— . 6.0 -
B | l | § IREF—ZmA
[ “REF=1 mA) 3
40 TR > 40
- o o
| “REF_O'z mA) C%L *
2.0 |+ g 2.0
&£
0
0 ~10 -20 -20 0 20 40 60 80

Negative Power Supply—V

Ambient Temperature—°C
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SUCCESSIVE APPROXIMATION A/D CONVERSION CIRCUIT

ADDRESS DECORDER

l I AB. Flow Chart
Ao~ v
D8 8255 Program
8080A D7~ ()::) DB >
DBIN —_ @ Bit Pointer Initialize ]
I/OR L.
HLDA
wrp——q 7O WP I Lcﬁ—o Do~7  AgA7 CS
8255 .
Bit “OFF"
—I'= RESET PB7~o PCo i
+15V L Bit “ON" Bit Reset
* l I 7; Bit Pointer
1'8.3(. W ;],-, 1k Dicrement
2'4"1') 100k V1 c Digital Input BV 1
NO
s 4 k* TouT = L i
*l b_l> bt WA {REF uPC624D ouT pa + WPC311C Bit Test End?
5.1k2 %4558C \ReF louT TES
Lgrsss oo L—Se L Lo
2K L0 : AV
3 001K "
* Precision Resistor

”gmsssc

Analog Input

A/D CONVERSION PROGRAM LIST

0000
0002
0004
0006
0007
0009
000A
000B
000D
000E
0011

0012
0013
0014
0015
0016
0019
001A
001B
001E
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MVI A, 89H
OUT  (8255)
MVI B, 80H
MOV  A,B
BIT TEST OuUT  (PORTB)
MOV C, A
NOP
IN (PORT C)
RRC
JC DEC POINTER
MOV A, C
SuUB B
MOV C, A
DEC POINTER MOV  A,B
RRC
JC RETURN
MOV B, A
ORA C
JMP BIT TEST
RETURN RET  (MAIN PROGRAM)

PROGRAM MEMORY

CONVERSION TIME

WORKING REGISTOR

. 31 BYTE

: CONTROL WORD FOR 8255

: PROGRAM TO 8255

:BIT POINTER INITIALIZE

:BIT SET WORD

:BIT SET OUTPUT TO PB OF 8255

: READ COMPARATOR
: Ag~> CARRY FLG
: COMPARATOR TEST

: BIT RESET

: DECREMANT BIT POINTER
: LSB WAS TESTED?

:NEW BIT SET WORD

: CONVERSION END & RETURN TO MAIN

PROGRAM

: 371 us (741STATE) MAX, 323 us (645STATE) MIN (@ ¢ = 2 MHz)

: B&C (C REGISTER; FINAL ANSWER MEMORY)
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Precision 4 1/2 Digit Integrating A/D Pair

GENERAL DESCRIPTION

The uPC646D is the analog section of a precision integrating analog-to-digital (A/D) system.

J-FET and bipolar transistors are combined on the same chip to provide a high input impedance unity gain buffer,
comparator and integratof, along with J-FET analog switches.

The uPC646D has sufficient resolution to construct up to a 4%-digit DPM is specifically designed for use with either
the uPC647C BCD digital building block.

The uPCB47C is the control section of uPC646D internally 4%-digit up counter, decoder, data latches and BCD
output circuit..

FEATURES

HPC646D Analog section

® High input impedance 10,000 M2 typ.

® Automatic offset correction

® Analog input range of £11 V with £15 V supplies
® \Wide power supply voltage range 5 V to 18 V
® TTL and CMOS compatible logic

MPCB47C Digital section

® +5 V single supply operation

® TTL compatible input and output

® BCD dynamic scan output

SYSTEM BLOCK DIAGRAM

Analog input Digit Driver
O— - —
Timie
J_ _l_ _I_ - J_ Display
T3 11T
PC647 -———A‘ BCD to 7 Segment
Reference voltage M c | Docodor o Driver
— 7
Offset correction capacitors
Integrating components
ORDERING INFORMATION
MPCB46D uPC647C

16 pin Plastic Molded DIP

18 pi icDIP
pin Caramic (Dual In-Line Package)

(Dual In-Line Package)
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uPC646D BLOCK DIAGRAM

-
pap— D o~ - «
g 3 P o O Q 8]
¢ ¥ £ 28 & & § &8
18 17 16 i5 14 212 11 10
S7 ® 88
> Buffer Ss
oP
Ss
S: Si S Ss
i_* \_f Ses sij.
e o J J J LJ L J
1 2 3 4 5 6 7 8 9
g > g8 > 2 2 8 & 38
© la)
o
uPC646D
ABSOLUTE MAXIMUM RATINGS (Ta=25°C)
Power Supply Voltage Range v +18 V
Reference Input Voltage Range VR 0 ~vt \%
Analog Input Voltage Range Va V=~ vt \%
Control Input Voltage Range Ve —2~+6 \
Comparator Sink Current IsINK 10 mA
Total Power Dissipation Pp 500 mW
Operating Temperature Range Topt —20~+70 °c
Storage Temperature Range Tsig —b65~ +1560 °c

uPC646D RECOMMENDED OPERATIONAL CONDITIONS (Ta=25°C, V*=:15V)

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Power Supply Voltage vE +4.75 +15 +16 %
Refference Voltage VR PG +1 vt -3 v
Analog Input Voltage Va -10 +10 V
Low Level Logic Input Voltage ViL —-2.0 0.8 'V
High Level Logic Input Voltage ViH 2.0 5.0 V
Comparator Sink Current lSINK 2.0 5.0 mA
Operating Temperature Topt 0 25 50 °C
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uPC646D ELECTRICAL CHARACTERISTICS (Ts=25°C,V* =+15V)

CHARACTERISTIC SYMBOL CONDITIONS MIN.| TYP. |[MAX. |UNIT
Vx =0 300 | 500 | pA
Analog Input Current IIn | —20°C<Ta<70°C 5 nA
Vx=£11V 10 nA
Analog Input Resistance R; Vx =0 10 000 MQ
Vg =10V 1.0 | 100 | nA
Reference Input Current IR —20°C<Ta<70°C,VR =10V 10 MA
V=11V 10 MA
Reference Input Resistance R; Ve=PG+1~11V 1 000 MQ
Offset Correction Voltage —-Vg —-12 \Y,
. Cocy, Coc,, Cocs 20 {2000 | pA
Offset Correction Current loc T20°C<Ta< 70°C 20 A
OP Amp Slew Rate SR, 10 V/us
OP Amp Bandwidth GB 3 MHz
Buffer Slew Rate SR, 25 V/us
Comparator Responce Time 200 uV step, 100 uvV OVERDRIVE 25 s
Comparator Saturation VoL |Vec=5V,R =2k, —20°C<Ta<70°C 025 | 04 | V
Logic Input Current e [0SV <5V,-20°C<Ta<70°C 15 | 50 | wA
it 3 mA
Power Supply Current 1~ —55 mA
I*  |-20°c<Ta<70°C 4 | +11 | mA

Functional Description

The uPC646D goes through the following 5 states
during normal cycle: 1) Offset Correction; 2) Polarity
Determination; 3) Initialization; 4) Ramp Unknown;
5) Ramp Reference.

Offset Correction Description (Figure 1)

The Offset Correction scheme will drive the input of
the comparator to its switching threshold when the
analog input is zero and the timing components, ‘RC,
are bypassed.

The Offset Correction input (OC) is driven high,
closing switches S4—S9.

The offset voltages are assigned as follows: Vpgy —
the input offset voltage of the buffer; Vgg, — the input
offset voltage of A1; V033 — the input offset voltage of
A2; Voga — the input offset voltage of the comparator.

S§ grounds the input of the buffer so that its output
voltage is simply Vpgi. S6 bypasses R to keep the
integration time constant, RC, from affecting the
circuit operation. S4 makes the total equivalent input
voltage to A1 be — Vgg; — Vos2- S7 puts the op amp
in a unity gain configuration with respect to the input
of A2. S8 keeps the output voltage of the op amp at
—Vg + Voga = —Vp- (the Offset Correction potential)
since the comparator is placed inside the loop. C3
samples the output of the —Vg generator. The voltage
at the non-inverting input of A2 is —Vg — Vpg1 —

Vos2 — Voss + Vosa = V1. Thus, the sum of the
offsets is stored on C1, and the differential voltage
across the comparator is zero.

Polarity Determination (Figure 2)

The simplified diagram of the uPC646D in the
Polarity Determination state is shown in Figure 2.
S5 and S3 are closed during this period. S5 grounds the
buffer input and Vy (the unknown voltage) is applied
through S3 to the non-inverting input of A1. The
equation that describes the op amp output voltage is
given in Figure 2. When Vy is applied to A1 at t,, the
output of the op amp slews to Vx and is integrated
until t;, when S3 opens and S4 closes. At t,, Voyt-

1 [t
slews down by —Vy leaving EE—J':I Vxdt — Vg at

the op amp output.

Just before t,, the comparator senses the op amp
output with respect to —Vpg; the comparator output
goes high if Vi >0 and remains low if Vx < 0.
Initialization (Figure 1)

During initialization, the configuration is the same
way as it is in the Offset Correction state and the op
amp output is brought back to the Offset Correction
potential —Vpg:.
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BUFOUT R OP AMP IN c OP AMP OUT COMP OUT
RV v
; ::LVB Vg + Vosa
r _1._‘
I [
| XOS“ COMPARATOR |
| CammDS |
| |
| I
| V2 = Vg + Vpgsa S8 l
| V1 ==Vg+ Vos1 ~ Vosz ~ Vos3* Vos4 s9 |
] N :‘ I
I Ve S4 $556 S758 S9 |
L AG v v
Y 0 J2 1 _T4 T-s Ye_ T-
VR Vx Vs -Vs  RU- PO/RU+ OC
POWER DIGITAL
ANALOG GND GND GN

1 t .
“Vgo+ Vy + _REft: Vydt: Ramp Unknown for Vy >0

Fig. 1 Offset Correction Circuit
'VB' +V
OP AMP OQUT

+_1—ft1 V. dt : Polarity Determination
RCt, X

X

BUF OUT R OP AMP IN C COMP OUT

BUFFER  V0S2

T

RR

v-
BB
-Vs RU- PO/RU+ OC

POWER
GND

DIGITAL
GND

e

Fig. 2 Polarity Determination Circuit or Ramp Unknown Circuit for VX> 0

Ramp Unknown (Figure 2 and 3) output ramps down until V1 = -Vp, where the com-

parator will trip.

In the Ramp Unknown state if Vx = 0, S3 and S5 If Vx and VR are assumed to be constant over their

are clesed, as shown in Figure 2, and Vx is applied to
the + input of the integrator. If Vy < 0, the device is
connected as in Figure 3 with S2 and S4 closed. Vi is
now applied through the buffer to the — input of the
integrator. In either Ramp Unknown case, the op amp
output ramps in the positive direction and Vy is applied
to a high impedance J-FET input.

Ramp Reference (Figure 4)

In this state, the uPC646D is configured with switches
S1 and S4 closed. The reference voltage, Vg, a positive

164 Vvoltage, is applied to the buffer input and the op amp

respective integration periods, the integrals of Figure 4
are reduced to,

Vx (ts —t3) _VRr (ts —t4)

RC RC
or

Vx  ts—1t

VR te-t3

Since t4—t3 = 4096 clock periods and ts—t4 can
be measured in clock periods, Vx/VR = X/2'2, where
X is a digital binary output representing an analog input
Vx with respect to VR.
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VouT=-Va + ___R‘C f? Vydt: Ramp Unknown for Vy < 0
BUFOUT R OP AMPIN  C GP AMP OUT * comp out

]
v 1 1
14
+

Vos2

BUFFER

_i{
V2 Vos3
\Al

S2 s4

|
|
|
|
|
|
|
|

Coct
Coc 'IEOC3 Vg -V  RU- PD/RU+ OC  RR
T [T OWER DIGITAL
ANALOG GND__ GND GND

L)

Fig. 3 Ramp Unknown for VX <0

- 1 1 t
VouT VB,+R_C (ft: det—ft:VRdt)

BUF OUT R OP AMP IN OP AMP OUT COMP OUT

'f_ + Vout |
Vos4
I | vosi O COMPARATOR | |
| Qs3 > |
| |
| |
-V

| 5 '
| 3 |
l S1°°52 :
| . v DG
L O — T gl

1 1 i 4 _TB ie —T7 8 9

v Vs L. & oOC RR
VR VX 2 2 DIGITAL
ANALOG GND POWER « GND
= = GND S =

*More accurately
= 1 Ty +4 1,
Vout = Ve * —IE(E_('I:(4 Vgdt +fts V,dt )+
Where 8 is the incremental voltage overdrive needed to fully switch the comparator
and A is the sum of the additional time required to develop & and the comparator

propagation delay.

Fig. 4 Ramp Reference Circuit
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uPC647C BLOCK DIAGRAM

INT FF
S INT
R 10

Higs
)
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2?3 4 6 7 Y5
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—
~
-
o
_\;

GND

14 15 16 1
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uPC647C ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER SYMBOL uPCB47C UNIT
Power Supply Voltage Vce 6.0 \%
Input Voltage Range V| —-05~+46.0 \%
Total Power Dissipation Po 300 mW
Operating Temperature Range Topt —20~+70 °C
Storage Temperature Range Tetg —B5~ +125 °C

wPC647C RECOMMENDED OPERATING CONDITIONS (Vcc=+5 V, unless otherwise specified)

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Power Supply Voltage Vcec 4.75 5.0 5.25 \%
Low Level Logic Input Voltage ViL 0 0.8 \
High Level Logic Input Voltage Viu 3 Vce +0.3 Y
High Level Clock input Voltage VicLH 40 Vee +0.3 V
Clock Frequency foL DC 400 kHz
Input Pulse Width PW 200 ns
Operating Temperature Topt 0 25 50 °c
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uPC647C ELECTRICAL CHARACTERISTICS (Ta=25°C, Vec=+5V)

CHARACTERISTIC SYMBOL CONDITIONS MIN. TYP. | MAX. | UNIT

Power Supply Current lce lo=0,Vec=+b0.2V 35 mA
| =100 uA 475

High Level Output Voltage Vou O SOURCE H \Y

, lo source = 100 uA 3.0

Output Sink Current losink | Vo =45V 5.0 mA
| =2 mA 0.4

Low Level Qutput Voltage VoL O SINK V
lo siINk =2 mA ‘ 0.4

Logic Input Current I 50 MA

Comparactor Delag Time tg From Digit to BCD Output 0.1 5 MS

Functional Description

Counters: The uPC647C has four +10 counters, one
+4 counter, and one +2 for a counter of 80,000 clock
pulses. A ripple carry is provided and all counter flip-
flops are synchronous with the negative transition of
the input clock. The last flip-flop in the divider chain
(+2 in the block diagram) triggers with the “0" to 1"
transition of the previous flip-flop. The count sequence
is shown in the first column of the count diagram.

Reset: All counter stages are reset to “0"" and the
INT flip-flop (driving the INT output) is set to ‘1"’ on
the first negative clock transition after a “0" is applied
to the Reset input. The internal reset is removed on the
first negative clock transition after the internal reset
has occured and a ““1'" has been applied to the Reset
input. This timing provides an on-chip reset at least
one clock cycle wide and a one cycle delay to remove
reset before counting begins.

Transfer: Data in the counters is transferred to the
latches when the Transfer input is at “0". If the
Transfer input is held low the state of the counters is
continuously displayed (see count diagram). Data will
cease to transfer to the latches on- the first positive
clock transition after the first negative clock transition
after a 1" is applied to the Transfer input. This pro-
vides a transfer pulse at least one half clock cycle wide
and a half clock cycle delay to remove the transfer
signal before the counters change state.

INT: The integrate output is used to set the charge
time on a dual slope integrator. INT is ""1'' from reset

to the 18,000th clock pulse, then 0’ until the next
reset. The dual slope integrator is the voltage monitor-
ing part qf the external circuitry neededefor a DPM. It
charges a capacitor at a rate proportional to the meas-
ured voltage while INT is ““1"’, then discharges at a rate
proportional to a fixed reference as shown in the dual
slope diagram. When the output of the integrator reaches
OV a pulse is generated and fed into the Transfer input
of the chip. As the dual slope diagram indicates, the
number in the latches is proportional to the measured
voltage.

Multiplexing: The modulo 4 multiplex counter is
triggered ‘by the carry from the second decade counter,
making the multiplex rate one hundredth the counting
rate (4 kHz for a 400 kHz clock). The LSD, TSD, SSD
and MSD (least significant, third significant, second
significant and most significant digits) outputs indicate
by a low level which decade latch is displayed at the
BCD outputs.

Overrange Blanking and Sign: The data in the latch
for the +2 counter is used to detect an out-of-range
voltage. If this latch is “0” the BCD and 10 k outputs
are forced to all "1's” and the SGN output is inverted.
When the data in the overrange latch and the sign bit
latch are /1" the sign bit generates the 9's complement
of the decade latches and the complement of the 10 k
latch at the respective outputs. When the overrange bit
is 1" and the sign bit is "“0"" true BCD of the decade
latches and the uncomplemented 10 k latch appear at
the outputs.
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Count Diagram
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4% DIGIT INTEGRATING A/D CONVERTER TIMING

OFFSET RAMP UNKNOWN RAMP REFERENCE OFFSET RAMP
CORRECTION ’ CORRECTION UNKNOWN
-l —l- o -

i i T b
19999
01 2 3 17999 18000 19999 / 19998 10 01 23 01 23

:

i

y(d

RESET jd
{f

INT

oc P

RU-

RR

I(d {1
4

G {C
1”7 )]

{( (L

~7 s

/ xla
Ik

Lot~ e | red >

- 4+ — a4 — — — - —— -

/ﬂrJP_‘?\__’-

{L (-
it -4
i va
=/s
DON'T CARE . " . DON'T CARE
Comp jd v ”
out
—C (¢ {¢ 1
TRANS v " " \
|
INTERNAL |
TRANS
i it i
\__DATA LATCH
INTEGRATER v 2.27Vx
OUTPUT dT CR /

169



oLL

Cocs
Coct

Coc2
Cint

Rint

ANALOG

INPUT O—'WVT_—

filter

>
o
+5V 3
<
+
REFERENCE
4”390
#fvﬁ—r o=
1.3k 9
% % x $
wpczaic 77

+2.2000 V

uPC646D
analog building block

uPC646D, 647C 4% DIGIT INTEGRATING A/D CONVERTER

BV O——

-5V O—mm—

clock generator

+5

100 p 10 k
reset pulse generator

10 k
Do >0
S 220 p

5

¥

0.22 10k

10

0k

uPC847C

digital block
GND %z
INT 10K
CLOCK BCD4
TRANS SGN
RESET BCD3
LSD BCD2
TSD BCD1
MSD
SSD o~

+5V
digit driver 1
270 x2 J_l{
U O
[ (A
+5V
7 7 7 7
2k x2¢
160 x 7
N 45V
-\ *> - O ®© a O T o
N
N
> o
= o
@ g = g
0 O : @ 1G]
uPB7447C
BCD to 7 segment
decoder/driver

Ly9/9¥90d "



+PD7001

8bit Serial Output A/D Converter

GENERAL DESCRIPTION FEATURES
The wPD7001 is a high performance low power ® Single chip A/D Converter
8 bit CMOS A/D converter which contains a 4 ® Resolution: 8 Bit
channel analog multiplexer and a digital interface circuit ® 4 Channel Analog Multiplexer
for serial data 1/0. The A/D converter usea a successive ® Auto-Zeroscale and Auto-Fuliscale Corrections wiht-

out any external components
Serial Data Transmission

High Input Impedance: 1,000 MQ
Single +5 V Power Supply

Low Power Operation

Available in 16 Pin Plastic Package
Conversion Speed: 140 us Typ.

approximation as a conversion technique. A/D conver-
sion system can be easily designed with the uPD7001
including all-circuits for A/D conversion. The uPD7001
can be directly connected to 8 bit or 4 bit microproces-
Sors.

EQUIVALENT CIRCUIT ORDERING INFORMATION

uPD7001C

sI SCK SO EOC

R D
S
A0 9-BIT SHIFT
R | REGISTER
O . .
ANALOG ' Q'['JALIT‘E 16 pin Plastic Molded DIP
SYSTEM A TS ‘ i
2 PLEXER CS END o (Dual In-Line Package)
A3 SUCCESSIVE SEQUENCE
APPROXIMATION CONTROLLEH Clo
REGISTER cLy
VREF O—
8 BIT D/A
ANALOG
GROUND y |

CONNECTION DIAGRAM (Top View)

PIN NAMES
EOC r_‘ 1 ~ 16 D VDD ECO End of Conversion
DL Analog Channel Data Load
oL[]2 1571 VRer Sl Serial Data Input
st[]3 14 ] AG SCK Serial Data Clock
N SO* Serial Data Output
scK G 4 PD7OO113 [1A3 Ccs Chip Select
so[]s - 12 j Ao CLo,CLy Successive Approximation Clock
= V. Digital Ground
cse [ SES ASS:AAA Agl I
0.A1.A2,A3 nalog Inputs
c|_0|: 7 10 :| Ag AG Analog Ground
VREF Reference Voltage
cLi s 9] vss VoD v
* Open Drain
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ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPD7001 UNIT

Supply Voltage —0.3to0 +7 UNIT

Power Dissipation 200 mWw

Analog Input Voltage —0.3 to Vpp +0.3 \Y

Reference Input Voltage —0.3 to Vpp +0.3 Y

Digital Input Voltage —0.3 to +12 \%

Max. Pull-up Voltage +12 \%

Operating Temperature Range 0to +70 . °C

Storage Temperature Range —65 to +125 °C
DC CHARACTERISTICS
Ta=25 °C+2°C, Vpp =+5 V10 %, VREE = 2.5 V, fck = 400 kHz

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

Resolution 8 Bit | Vpp=5V,VREF=2.25102.75 V
Linearity Error 0 . 0.8 |%FSR Vpp=bV, VREF=2.25102.75 V
Full-Scale Error 2 |LSB VDD=5V, VREF=2.25t02.75V
Full-Scale Error Temp. Coefficient 30 ppm/°C | VDD=5V, VREF=2.251t02.75 V
Zero Error 2 |LSB Vpp=b5V, VREF=2.551t02.75V
Zero Error Temp. Coefficient 30 ppm/°C | Vpp=5V, VREF=2.25102.75 V
Total Unadjusted Error 1 T.U.E.1 2 |LSB VpD=5V, VREF=2.251t02.75V
Total Unadjusted Error 2 T.UE.2 2 |LSB Vpp=4.5t0 5.5V, VREF=25V
Analog Input Voltage V| 0] VREF |V (1)
Analog Input Resistance Ry 1000 mMQ V=0 to VDD
Conversion Time tCONV 140 us (2)
Clock Frequency Range fck 0.01 0.4 05 [MHz
Clock Frequency Distribution Afck +5 +20 |% R=27 kQ2, C=47 pf, (fck=0.4 MHz)
Serial Clock Frequency fsck 1 |MHz (3)
High Level Voltage VIH 3.6 \Y,
Low Level Voltage ViL 1.4 |V
Digital Input Leakage Current I 1.0 10 [pA Vi=Vgg to +10 V
Low Level Output Voltage VoL 04 |V loL=1.7 mA
Output Leakage Current I 1.0 10 |uA Vo=+10 V
Power Dissipation Pp 5 15 |mW

(1)
(2)

Notes:

The conversion time is:

All digital outputs are put at a high level when V|>VREF.
The A/D conversion is started with CS going to a high level and at the final step of the first AID
conversion the EOC is at a low.

tCONV = 14 x 4 x 1/fck
For fgc>500 kHz, the load capacitor (stray capacitances included) and the pull-up resistor which are

connected to serial output are required to be not more than 30 pF and 4 k£ respectively.
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Digital Output Code Digital Output Code ( Lower 3 Bit)

Digital Output Code (Lower 3 Bit)

IDEAL ADC TRANSFER CURVE LINEARITY ERROR -
1....1
1M1 /
110 ©
3
P (&)
= , 5 §
7 ¢
1/2 LSB (@]
010} s
=)
o> Z [a]
001 - /
0 1 i (L 1 1 0 .... 0 LC
0 1LSB 2LSB ' VREF VREF VREF 0 S VeLr
—2LSB —1LSB
Analog Input
Analog Input
TOTAL UNADJUSTED ERROR FULL SCALE ERROR
T...1F g
= Full Scale Error
: L.
, g "mr r=-= |
/7 ; 'n———-——d——-l
] S : | 1
¥ / ///// c:)s 1104 lr-- : -_—
d Error Band g _: _"
o 1011 L—
=+2 LSB o ”—
£ ~ l 1
2 -~ =~
al 0001[—[§ 1 L L L
0 VREF VREF VREF VREF
----- 0 —{f —3LSB —2LSB —1LSB
0 VREF
Analog Input Analog Input
ZERO SCALE ERROR CLOCK FREQUENCY
1M1 1.0
il ”
7 / 0.5
r '-___—’/ N \ RCK§20 «
1 é N \’\Q
Rep o
| 5 " Tk
011 ——— —_— S 01 R,
| | 3 N \__”CK”OOl ko
2 005 R
I I e ~Ck=200
010} o = - k
r r ; o
N o
|
001}~ o gy I 001
_A}Zero Scale Error O
|
000 l i | 1’
0 1LSB  2LSB 3LSB 4 VREF 10 20 50 100 200 500 1000
Analog Input Cck—pF

* LSB=VREF/256 MSB=VREF/2
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TYPICAL APPLICATION

4kQ 4kQ _L ot u
VbD DL SI SCK S0 oo l
(+5 V) T T ? °
[ Y —
R
A0 0 ' 9-BIT SHIFT s
REGISTER
ANALOG 1O S'S’C#?G
E ] — 1
SYSTEM A20—1—;) exen g—— TS END .
Ag o 0TS
SUCCESSIVE SEQUENGE
APPROXIMATION oCLgy
REGISTER K coNTROLLER
oCLy 27 kQ
VREF 0— 3
ANALOG 8BIT D/A L
GROUND

Vss

FUNCTIONAL DESCRIPTION

The 4 channel analog inputs are selected by the 2-bit
signal which is applied to a serial input and latched with
a DL signal. The converted 8-bit digital signals are
output from an open drain serial output (SO). The
serial digital signals are synchronized wiht an external
clock signal applied to a SCK terminal. The internal
sequence controller controls A/D conversion by initiat-
ing a conversion cycle at a rise of the Chip Select (CS).
At the final step of each A/D conversion cycle the

174

- 47 pF

converted data is transmitted to an 9-bit shift register
and immediately the next conversion cycle is started.
This results in storage of the newest data in a $hift
register. At the final step of the first A/D conversion
cycle, an end of conversion signal (EOC) is output
indicating that the converted data is stored in a shift
register. At a low level (active) of the chip select, the
sequence controller and EOC are reset and the A/D
conversion is stopped.
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AC CHARACTERISTICS
Ta=25 °C*2 °C, fck = 400 kHz, Vpp = +5 V; (1)

CHARACTERISTIC SYMBOL | MIN. | TYP. | MAX. | UNIT TEST CONDITIONS
EOC Hold Time tHECS 0 us | EOCto CS
CS Setup Time tSCSK 12.5 us | CSto SCK, (1)
Address Data Setup Time tSIK 150 ns
Address Data Hold Time tHK] 100 ns
High Level Serial Clock Pulse Width | tWwHK 400 ns
Low Level Serial Clock Pulse Width | twLK 400 ns
Data Latch Hold Time tHKDL 200 ns SCK to DL
Data Latch Pulse Width tWHDL 200 ns
Serial Data Delay Time tDKC 500 ns CL=30 pF SKC to SO, R=3K, (2)
Delay Time to Floating SO tFCSO 250 ns CS to High Impedance SO
CS Hold Time tHKCS 200 ns

Notes: (1) At a low level of CS the data is exchanged with external digital circuit and at a high level of CS the uPD7001
performs A/D conversion and does not accept any external digital signal. However, 5 pulses of internal
clock are needed before digital data output and then the uPD7001 remains at the previous state of high
level CS.

The rating corresponds to the b pulses of clock signal.
tSCSK(MIN) = 5/fCcK
(2) The serial data delay time depends on load capacitances and pull-up resistance.

TIMING WAVEFORM

DIGITAL DATA OUTPUT

(4
I

L

tHECS je—w]
@ (¢ I
tscsn<|<——|WHK|~—-|-—*{J/E<
— "
—| }~—toko —~ —treso

so \ x Mse X ﬁ X7TH BITX s8 [

ANALOG CHANNEL SELECTION

S ——
tSCSK f=—r] f=-tHKCS~
—={tsik e thki
o X__ 9@ X2oX
f=—={thkDL
DL
f~—={ twHDD
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Notes:

(@ The address set can be performed simul-
taneously with the digital data outputing.
(@ Analog Multiplexer Channel Selections:

Analog Input Address Do | D1
AQ L L
A1 H L
A2 L H
A3 H H

@ Rise and fall time of the above wave-
forms should not be mor than 50 ns.

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25°C)
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Total Unadjusted Error (ILSB|)

Vo —Saturation Voltage—V

TOTAL UNADJUSTED ERROR

Vpp=4.5V
4
3
2
1
0 1 2 3 4
VREF—Reference Voltage—V
SATURATION VOLTAGE
1.0
0.8
0.6
0.4 7
a2 /éééé

0 1 2 3 4 5
lo—Output Sink Current—mA

Total Unadjusted Error (ILSBI)

IpD—Supply Current—mA

TOTAL UNADJUSTED ERROR

Vpp=5.5 V

1 2 3 4
VREF—Reference Voltage—V

SUPPLY CURRENT

&

W

Ta-0°C"

? 25°C
/ 70°C
5 ;///

=
Y45 6 7 8

Vpp—Supply Voltage—V
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fck —Clock Frequency—kHz

CLOCK FREQUENCY

500
"
400 ]
e
Rck=27 kQ

300

] Cck=47 pF

0 4 5 6 7

Vpp—Supply Voltage—V
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SELECTION GUIDE

OPERATING VIN (V) lo PT
DEVICE ORIGINAL | TEMPERATURE |VouT (V) MAX.| MAX. | PACKAGE
RANGE (°C) MIN. [ MAX.| (A) (W)
UPC141A/C 305 —D0~+80/-20~+70 | 45~30 | 80 | 40 |0.05 |05/0.35 g%ﬁ%lp
uPC305C 305 0~+70 45~30 | 80 | 40 | 005 | 0.35 8 pin DIP
uPC78L05 78L05 * _20~+150 % 5 7 30 | 0.1 0.8
uPC78L08 78L08 * _20~+150 #* 8 |105| 30 | 0.1 0.8
uPC78L12 78L12 * _20~+150 %12 | 145] 35 | 0.1 0.8
uPC78L15 78L15 * _20~+150 %15 [175] 35 | 0.1 0.8
uPC78MO5H 78M05 —20~+80 * 5 7 | 35 | 05 20
uPC78MO8H 78M08 —20~+80 * 8 [105]| 35 | 05 20 | TO—220AB
uPC78M10H - —20~+80 *10 |125| 35 | 05 20 | TO—220AB
uPC78M12H 78M12 —20~+80 *12 | 145 | 35 | 05 20 | TO—220AB
uPC78M15H 78M15 —20~+80 *15 |175| 35 | 05 20 | TO—220AB
uPC78M18H 78M18 —20~+80 * 18 21 | 35 | 05 20 | TO—220AB
uPC78M24H 78M24 —20~+80 * 24 27 | 40 | 05 20 | TO—220AB
uPC7805H 7805 —20~+80 *x 5 7 3 | 1.0 20 | TO—220AB
uPC7808H 7808 —20~+80 * 8 [105]| 35 | 1.0 20 | TO—220AB
uPC7812H 7812 —20~+80 x12 [145]| 35 | 1.0 20 | TO-220AB
uPC7815H 7815 —20~+80 *15 [175| 35 | 1.0 20 | TO—220AB
uPC7818H 7818 —20~+80 * 18 21 | 35 | 1.0 20 | TO—220AB
uPC7824H 7824 —20~+80 * 24 27 | 40 | 10 20 | TO—220AB
uPC7905H 7905 —20~+80 * 5 -7 | =35 | 1.0 20 | TO—220AB
uPC7908H 7908 —20~+80 * -8 |-105| =35 | 1.0 20 | TO—220AB
uPC7812H 7912 —20~+80 *—12 |-145| =35 | 1.0 20 | TO—220AB
uPC7915H 7915 —20~+80 *—-15 |-175| —35 | 1.0 20 | TO—220AB
uPC7918H 7918 —20~+80 *-18 | -21|-35| 10 20 | TO—220AB
uPC7924H 7924 —20~+80 * 24 | 27| —40 | 1.0 20 | TO—220AB
uPC1042C — ~20~+85 Values depend on application circuits 16 pin DIP

* Junction temperature
% Qutput Voltage accuracy £10%
* Qutput Voltage accuracy 5%
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uPC141 / 305

Precision Positive Voltage Regulator

GENERAL DESCRIPTION

The uPC141/305 are precision Voltage Regulator for
a wide range of applications from digital power supplies
to high stability analog circuitry.

Fast response to both load and line transients, small
standby power dissipation and freedom from oscilla-
tions with varying resistive load and reactive load make
this type of regulator ideal for general purpose power
supply systems.

Two kinds of ICs are available according to re-
liability the - uPC141 for industry, the uPC305 for
commercial.

EQUIVALENT CIRCUIT

FEATURES

® Qutput Voltage adjustable from 4.5 V to 30 V

® Output Currents in excess of 10 A possible by adding
external transistors

® [ oad Regulation better than 0.1% full load with cur-
rent Limiting

® DC Line Regulation guraranteed at 0.03%/V

® [ M305 Direct Replacement

ORDERING INFORMATION

aan 2.8 kQ

Q..
Q, FJ] _‘: Qs

Qi

@ UNREGULATED

INPUT

BOOSTER
OuUTPUT

UPC141A

(1) CURRENT LIMIT

REGULATED

OUTPUT 8 pin Metal Can Package

7 ) CONPENSATION
/SHUT DOWN

uPC141D

@ FEED BACK

fi

5) REFERENCE

BYPASS
8 pin Ceramic DIP

(Dual In-Line Package)

—((4) GROUND

uPC141C/uPC305C

il

8 pin Plastic Molded DIP
OUTPUT N\ i
SE @g% (Dual In-Line Package)
COMP
ﬁ‘iﬂ? ENT (7SHUTDOWN (™ 9 o
BOOSTER '
OUTPUT (6)FEEDBACK s[5 o)
@ )
UNREG REF z» o);
INPUT © BYPASS oE @
GND
(CASE)
KPC141A #PC141D
uPC141C
uPC305C
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ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC141 uPC305 UNIT
Input Voltage 40 40 \Y)
Input Output Voltage Differential 40 40 \%
Peak QOutput Current 50 50 mA
Power Dissipation* AorD Package 500 — mW
C Package 350 350
. Aor D Package —20 to +80 - °
Operating Temperature Range c Package 2016 470 01070 C
A Package —65 to +175 -
Storage Temperature Range D Package —55 to +150 — °C
C Package —bb to +126 —55 to +125
* See thermal information in chapter 11.
ELECTRICAL CHARACTERISTICS
CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS
Input Voltage Range 8.0 40 \%
Output Voltage Range 45 30 \Y
Input Output Voltage Differential 3.0 30 \%
Load Regulation 0.02 0.05 % 0<lo<12mA,Rsc=18Q
Line Regulation 0.025 0.06 %/V ViN — VouT <HV
0.015 0.03 %/V VIN —VouTr >b5V
Ripple Rejection 0.003 %/V | Crer = 10 uF, =120 Hz
141 A/D 0.3 1.0 % —20°C<Ta<80°C
Temperature Stability 141 C 0.3 1.0 % —20°C<Ta<70°C
305C 0.3 1.0 % 0°C<Ta<70°C
Feadback Sense Voltage 1.65 1.8 1.90 \%
Standby Current Drain 0.005 % 10 Hz<f< 10 kHz,Crgg =0
0.002 % Crer = 0.1 uF
Long Term Stability 0.1 %
Standby Current Drain 1.0 2.0 mA ViN =40V

Cref : Bypass capacitor of Pin 5
Rsc : Output current sense resistor
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TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C)

184

Relative Output Voltage—V

Current Limit Sense Voltage—V

Output Voltage Deviation—mV

Output Voltage Deviation—%

LOAD REGULATION

0
~ 80°C ~|
-
~0.01 \% ~-
T4=0°C 1 Q\‘
N
-0.02
-20°C
-0.03
° Rsc=0
ey
0 5 10 15

Load Current—mA

CURRENT LIMITING

CHARACTERISTIC
1.0
80°C 0°C
0.8 J l
L T,=26°C
0.6
—20°C
0.4 |
0.2
L Rgc=13Q:
ol L1 1

0 10 20 30 40 50

Outpu—t—Cu rrent—mA

CURRENT LIMIT, SENSE VOLTAGE

0.6

0.5

04 N

0.3

0.2

0 20 40 60 80
Ambient Temperature—°C

TRANSRENT RESPONSE
40

Rgc=102
. LINE AVINZBV
VouTt=10V
40 B Rec=102 ]
CL=0 IFL=20mA |
400 CL=J1 HF =— |y =1.0mA]
VouT=10V
(0AD Pa<VT
0 ——
-400
0 20 30
Time—us

-

\ Output Voltage D ion—Y
Resistance—k 2 P ge Denation—%

Supply Voltage Rejection—%/V

LOAD REGULATION

0~
NS
-0.02 AN 00C
\ L
\ T,=25°C
_004;_._ T X \ . ioac
—0.06 =LA '/l\ )
—0.08 |- Rsc=13Q \
—oal 1 11\
0 10 20 30 40
Load Current—mA
OPTMUM DIVIDER RESISTANCE
VALUES
1 1 1
R,//R,=2kQ —]
3.0
2.8
\
2.6
N-Ri=1110 XV g, Q) 4—
24 AN }
R.
2.2
2.0
5 10 20 50
Output Voltage—V
SUPPLY VOLTAGE REJECTION
01 VouT=10V 5
0.06 Tq=25°C —
~s
N
0.02 .
N Cref=0
N \ re
0.01 . —
0.005 y
[ Cref=10uF
0.002 - <120Hz
0.001

1 2 5 10 20 50
Input Output Voltage Defferedtial—V



nPC141/305

APPLICATIONS
5V-15 mA REGULATOR 10 V-200 mA REGULATOR
R, 13Q R, 1.3Q 0.5W

’ ’ oVo=bV o V0=10V
7 C c,
1uF £33 uF

”r
15 V-1 AFOLDBACK CURRENT LIMIT
R, 1.3Q 2W
AMN— 0 Vo=15V

50 uF

NEC cannot assume any responsibility for any circuits shown or represent that they are free from
patent infringement.
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uPC78L00 SERIES

Three Terminal Positive Regulators

GENERAL DESCRIPTION

The uPC78L00 series are monolithic three terminal
positive regulators which employ internally current
limiting, thermal shut down, make them essentially
indestructible. They are intended as fixedvoltage reg-
ulators in a wide range of application including local
on card regulation for elimination of distribution prob-
lems associated with single point regulation.

EQUIVALENT CIRCUIT

FEATURES

® Qutput current in excess of 100 mA

No external component required
Internal thermal overload protection
Internal short circuit current limiting

ORDERING INFORMATION

-0 1IN PUT

0 3 GND

uPC78L00

3 pin SIP
(Single In-Line Package)

CONNECTION DIAGRAM (Top View)

NEC
78LXX

/N

OUT GND IN
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uPC78L00 SERIES

TYPICAL APPLICATION

INPUT

1 2
o—l—— uPC78L00 —1———0 OouTPUT
c, 3 c,*

o.“és,,FT T
»

Notes: * Although no output capacitor is needed for
stability, it does improve transient response.
** Required if regulator is located an appreciable
distance from power supply filter.

ABSOLUTE MAXIMUM RATINGS

Input Voltage (uPC78L05/78L08) 30 Vv
(uPC78L12/78L15) 35 \Y
Internal Power Dissipation 800 mw
Operating Temperature Range —20 to +80 °C
Storage Temperature Range —b5 to +150 °C
Lead Temperature Saldering 10 sec 260 °c
Operating Junction Temperature Range —20 to 150 °C

ELECTRICAL CHARACTERISTICS uPC78L05
(Vin =10V, loyTt =40 mA, 0°C < Tj < 125°C, C)y = 0.33 uF, CoyTt = 0.1 uF)

CHARACTERISTIC SYMBOL| MIN. | TYP. |MAX.| UNIT TEST CQNDITIONS
Output Voltage Vo 46 | 50 | 54 VvV [Tj=25"C
. . 55 200 mV ° TVSV|yNS20V
Line Regulation REG Tj=25C
9 IN 4 [ 150 | mv | | 8V <V <20V
1 0 \% 1mA<I < 100 mA
Load Regulation REG, 0 | mV | 4ogs0c L MASlour S100m
5.0 30 mV 1 mAS< gyt <40 mA
45 55 V TVSV|NS20V,1TmAKI <40mA
Output Voltage Vo ~'INE mASouT=
45 55 | V | VN=10V,1mA<IouTr <70mA
Quiescent Current I 38 6.0 mA_| Tj=25C
BIAS 55 | mA | Tj=125°C
15 A |BVSVy<20V,I =40 mA
Quiescent Current Change Algias m = INE ouT
02 | mA | ViN=10V,TmA<IouT <40 mA
Output Noise Voltage NL 30 uv Ta=25°C, 10 Hz < f< 100 kHz
Ripple Rejection 40 50 dB [ f=120Hz,8V<V <18V, Tj=25C
Temperature Coefficient
AVo/AT —0.65 \Y, | =5mA
of Output Voltage of mV/°C | lout m
Dropout Voltage 1.7 V | Tj=25°C
Short Circuit Current loshort 150 mA | Tj=25°C
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nPC78L00 SERIES

ELECTRICAL CHARACTERISTICS uPC78L08
(Vin =14V, louT =40 mA, 0°C < Tj < 125°C, Cj\ = 0.33 uF, CouT = 0.1 uF)

CHARACTERISTIC SYMBOL|MIN. | TYP. |MAX.| UNIT TEST CONDITIONS
Output Voltage Vo |736| 80 |864 | V |Tj=25C
Line Requlati REG 80 | 200 | mv | _ e 105V<Vy<23V
ine Heguiation IN 70 [150 | mv | ° MV<Vy<23V
) 15 80 | mV o | TMA<IoyT <100 MA
lat REG Tj =25°C
Load Regulation L 80 | 40 | mv | | 1 mA< louT <40 mA
7.2 8.8 V| 10.5 VSV <23V, 1 mAS<IouT<40 mA
Output Volt Vo .
utput vortage 7.2 88 | V |Vin=14V,1mA<liour <70 mA
Quiescent Current | 39 6.0 mA_| Tj=25°C
BIAS 65 | mA | Tj=25°C
15 A [ 12V<V )N <23V, loyT =40 mA
Quiescent Current Change Algias m IN = ouT
02 | mA [ ViN=14V, 1 mA<IgyuT <40 mA
Output Noise Voltage NL 60 A Ta=25"C, 10 Hz < f < 100 kHz
Ripple Rejection 38 | 45 dB | f=120Hz,12V<V <22V, Tj=25°C
Temperature Coefficient :
AVO/AT -0.8 V/C| louT =5 mA
of Qutput Voltage m out
Dropout Voltage 1.7 \Y; Tj=25°C
Short Circuit Current lo short 150 mA | Tj=25°C

ELECTRICAL CHARACTERISTICS uPC78L12
(Vin =19V, IouT =40 mA, 0°C < Tj < 125°C, Cjy = 0.33 uF, Coyt = 0.1 uF)

CHARACTERISTIC SYMBOL | MIN. | TYP. |MAX.| UNIT TEST CONDITIONS
Output Voltage Vo |11 12 [129 | VvV |Tj=25°C
. . 120 250 mV o 145 VSV)ys27V
Line Regulation REG Tj=25C
* N 100 | 200 | mv | 16V <Viy <27V
. 20 100 mV o 1 mA< lgyT <100 mA
Load Regulation REG Tj=25C
* oL 10 | 50 | mv |’ TmA< IouT <40 mA
10. 13.2 \ BV NS . < <40 mA
Output Voltage Vo 0.8 14.5 V\V|N\27 V, 1 mA< ouT m
10.8 13.2 \Y VIN=19V, 1 mA< gyt <70 mA
) 42 | 65 | mA |Tj=25°C
Quiescent Current IBIAS 5
6.0 mA | Tj=1256"C
. 1 SVINS27V, | =40 mA
Quiescent Current Change Algias 1.5 mA BVSVins2 ouT m
0.2 mA | ViN=19V, T mA<IgyT <40 mA
Output Noise Voltage NL 80 uV Ta=25°C, 10 Hz < < 100 kHz
Ripple Rejection 36 42 dB f=120Hz, 16 V<V |y <25V, Tj=25°C
Temperature Coefficient
AVo/AT -1.0 \ =
of Qutput Voltage of mV/C | lout =5 mA
Dropout Voltage 1.7 \% Tj= 25°C
Short Circuit Current lo short 150 mA | Tj=25°C
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uPC78L00 SERIES

ELECTRICAL CHARACTERISTICS uPC78L15

(ViN =23V, loyT =40 mA, 0°C < Tj< 125°C, Cyy = 0.33 uF, Coyt = 0.1 uF)

CHARACTERISTIC SYMBOL|MIN. | TYP. [MAX.| UNIT TEST CONDITIONS
Output Voltage Vo 138 | 156 [162 | V |T;=25°C
130 | 300 | mV 0. | 175V<Vy<30V
Line Regulati REG Tj=256C -
e Feguiation IN 110 | 250 | mv | 20V < Vg <30V
. 25 150 mV ° 1 mA< gyt < 100 mA
RE Tj=25C :
Load Regulation 6L 2 |75 [ mv | 172 TmA<lour < 40 mA
135 165 | V| 17.5VV|N<B0V, 1 mA<IgyT<40 mA
Output Voltage Vo :
13.5 16.5 \Y VIN=23V, 1 mA< gyt <70 mA
i < Current | 44 | 65 | mA |Tj=25C
ulescen o
BIAS 60 | mA |T;=125°C
. 15 | mA | 20V<V <30V, lgyT =40 mA
Quiescent Current Change Al
N —hang BIAS 02 | mA | Vin=23V,1 mA<Iour <40 mA
Output Noise Voltage NL 90 uVv | Ta=25°C, 10 Hz < f< 100 kHz
Ripple Rejection 33 39 dB =120 Hz, 18.5 VV|y<28.5 V, Tj=25°C
Temperature Coefficient
AVo/AT -1.3 V/°C | loyT =5 mA
of Output Voltage m out
Dropout Voltage 1.7 V | Tj=25°C
Short Circuit Current lo short 150 mA | Tj=25°C
TYPICAL CHARACTERISTICS (Ta = 25°C)
WORST CASE POWER DISSIPATION vs. CURRENT LIMITING CHARACTERISTICS
AMBIENT TEMPERATURE
1.0 8
5 uPC78L05
100°C/W ViNT10V
=z 0.8
| 6
S >
8 06 o 5 N Y )
5 54
g 04 2, T=125°C
g 3 ~r\_Ti= 75°C
he) |
a o 2
0.2 > ~ |
3 |325°C
0 20 40 60 80 100 0 50 100 150 200

Ta—Ambient Temperature—° C

lo—Output Current—mA
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uPC78L00 SERIES
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uPC78L00 SERIES

Ripple Rejection—dB
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uPC78MO00H SERIES

Three Terminal Positive Regulators

GENERAL DESCRIPTION FEATURES

The PC78MOOH series are monolithic three terminal ® Qutput current in excess of 0.5 A
positive regulators which employ internally current ® No external component required
limiting, thermal shut down, and safe-area compensa- ® |[nternal thermal overload protection
tion, make them essentially indestructible. They are ® |nternal short circuit current limiting

intended as fixed-voltage regulators in a wide range of
application including local on card regulation for elimi-
nation of distribution problems associated with single
point regulation.

EQUIVALENT CIRCUIT ORDERING |NFORMAT‘ION
+—0 1IN MPC78MO0OH
Q,,
Riz
R”% Rllo 20UT 3 pin SIP
(Single In-Line Package)
R
SR
-0 3GND

CONNECTION DIAGRAM (Top View)

G}_ GND

NEC!
JAPAN
78MXX

132
VAR B
IN GND OUT
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uPC78MO0H SERIES

TYPICAL APPLICATION

uPC78MXXH o OUTPUT

11
L
O

»

*

6.*33 uF=Cy 3

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

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

ABSOLUTE MAXIMUM RATINGS

Input Voltage  (uPC78MO5H/08H/10H/12H/15H/18H) 35 \
(MPC78M24H) 40 V
Internal Power Dissipation Internally Limited
Operating Tempuerature Range —20 to +80 °c
Storage Temperature Range -b65 to +160 °C
Lead Temperature Soldering 10 sec 230 °c
Operating Junction Temperature Range Oto 125 °C (Continuous)
Operating Junction Temperature Range 0 to 200 °C (short term, 30 min. MAX.)

ELECTRICAL CHARACTERISTICS pPC78MO05H (Vyy =10V, lo =350 mA, 0°C < Tj < 125°C)

CHARACTERISTIC SYMBOL | MIN. | TYP. [MAX.| UNIT TEST CONDITIONS
Output Voltage vo [ 8150 |52 |, |Ti=25C
P o 4.75 5.25 7V<ViN<20V,5 mA<I0<350 mA
_ . 3 100 Tj =25°C,7V<V|y <25V, lo=200mA
Line Regulation REG mV ! :
ne e N 1 50 Tj=25°C,8 V<Vjy <25V, lo=200mA
. 20 | 100 Tj =25°C, 5 mA < lo <500 mA
Load Regulation REGL mV 5
10 50 Tj=25C,5 mA<10<200 mA
Quiescent Current IBIAS 45 | 60 | mA |T;=25C
) 0.8 8VVy<25V,lo=200mA
Quiescent Current Change Al A
g BIAS 06 | " [BEmA<lo<350 mA
Output Noise Voltage NL 40 uv Ta=25°C, 10 Hz < f <100 kHz
Tj=25°C,f=120Hz,8 V<V |y <18V,
Ripple Rejection 62 | 80 g | 1THC S SVSVINS
lo =300 mA
Dropout Voltage 2.0 \% Ta=25°C
Short Circuit Current lo short 250 mA | Tj=25°C,Viy=35V
Peak Output Current lo peak 1.0 A Tj=256°C
Temperature Coefficient
P AVO/AT ~1.0 mV/C | 1o=6mA
of Output Voltage
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puPC78MO00H SERIES

ELECTRICAL CHARACTERISTICS uPC78M08H (V;y =14V, lo =350 mA, 0°C, < Tj < 125°C)

CHARACTERISTIC SYMBOL| MIN. | TYP. |MAX.| UNIT TEST CONDITIONS
Output Voltage Vo 77 8.0 8.3 Vv Tj=25°C
76 84 105V <V|y<23 V,5mA<I0<350 mA

Line Requlation REGH 60 [ 100 | Tj=25:C, 10.5 V<V|N<25 V, I0 = 200 mA

2.0 50 Tj=25"C,11 V<V |y <25V,1,=200 mA
Load Regulation REG, 25 [1e0 | ., |Ti= 25:c, 5 mA < lo <500 mA

10 80 Tj=25C,5 mA<1lo<200 mA
Quiescent Current IBIAS 46 | 60 | mA |Tj=25°C
Quiescent Current Change Algias 08 mA 108 VS Viy < 25V, lo =200 mA

0.5 5 mA < lo <350 mA

Output Noise Voltage Np 52 JIAY, Ta=25°C, 10 Hz < f< 100 kHz

Tj=25°C, f = 120 Hz,

Ripple Rejection 56 | 80 9B 111.5vav, <215V, I, =300 mA
Dropout Voltage 2.0 v Ta=25"C

Short Circuit Current lo short 250 mA | Tj=25°C, V)N =35V

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

Temperature Coefficient

AVo/AT -1.0 V/°C|lo=5mA
~of Output Voltage of mV/° o} m

ELECTRICAL CHARACTERISTICS uPC78M10H (VN = 17 V, lo = 350 mA, )°C<Tj<125°C)

CHARACTERISTIC SYMBOL | MIN. | TYP. | MAX.{ UNIT TEST CONDITIONS
9.6 10 | 10.4 Tj=25°C
Output Voltage Vo \% J
9.5 10.5 125 VSV INS25 V, B mAK|0<350 mA
7. 100 Tj=256°C, 12.5 V<V |NS28 V, lo=
Line Regulation REG|IN 0 0 mV J 25°C 12.5 VSVINS28 0=200 mA
2.0 50 Tj=25"C, 14 V<V |NS28 V, 10=200 mA
25 | 200 Tj=25°C, 5 mA<Io<500 mA
Load Regulation REG| my 22 = O MATOROP
10 100 Tj=25 C, b mA<I|0o<200 mA
Quiescent Current IBIAS 45 | 6.0 mA | Tj=25°C
. 0.8 12.5 VSV INS28 V, lo =200 mA
Quiescent Current Change| Al A
9 BIAS 05 | ™ | 5EmA<io<350 mA
Output Noise Voltage NL 70 uv Ta=25°C, 10 Hz<f<100 kHz
Ripple Rjection 55 80 dB Tj =25°C, =120 Hz,
! 13 VSV|NS23 V, lo =300 mA
Dropout Voltage 2.0 V | Ta=25°C
Short Circuit Current lo short 250 mA Tj=25°C, VIN=3bV
Peak Output Current lo peak 1.0 A Tj=25°C

Temperature Coefficient

of Output Voltage AVo/AT —1.0 mV/°C| lo=5mA
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uPC78MO00H SERIES

ELECTRICAL CHARACTERISTICS uPC78M12H (V|y =19V, lo =350 mA, 0°C < Tj < 125°C)

CHARACTERISTIC SYMBOL | MIN. | TYP. |MAX.| UNIT TEST CONDITIONS
115 | 120 | 125 Tj=25°C
Output Voltage Vo Vv
utput vortag 114 12.6 14.6 V<V <27 V, b mA<Io<350 mA
. ) 8.0 100 Tj=25°C, 14.5 VV,y<30 V, 10=200 mA
Line Regulat REG mV
ne reguiation N 20 | 50 Tj=26°C, 16 V<V y <30 V, lo = 200 mA
25 240 Tj =25°C, 5 mA <lo <500 mA
Load Regulation REG mV J 50 mASo m
10 120 Tj=25"C, 5 mA<lo <200 mA
Quiescent Current IBIAS 48 |60 | mA |Tj=25°C
0. 145 V<V N <30V, lo=200 mA
Quiescent Current Change Algias 8 mA = Vin <30 ° i
0.5 5mA<1o<350 mA
Output Noise Voltage NL 75 MV Ta=25°C, 10 Hz << 100 kHz
Tj=25°C, f =120 Hz,
Ripple Rejection 55 80 dB
PP ) IBVSVinS25V, g =300 mA
Dropout Voltage 2.0 v Ta=25°C
Short Circuit Current lo short 250 mA | Tj=25°C,V|y=35V
Peak Output Current lo peak 1.0 A Tj=25°C

Temperature Coefficient

AVo/AT -1.0 mV/°C | lo=5mA
of Output Voltage

ELECTRICAL CHARACTERISTICS uPC78M15H (V|y =23V, lo =350 mA, 0°C < Tj< 125°C)

CHARACTERISTIC SYMBOL | MIN. | TYP. |MAX.| UNIT TEST CONDITIONS
Output Voltage Vo 144 15 166 \Y; Tj=26°C
14.25 156.75 17.5 VSV|INS30 V, 5 mA< 10 <350 mA
10 100 Tj =25°C, 17.6<V <30V, lo =200 mA
Line Regulation REGN 30 50 mV T; - 25°C'20<VIN230 V16 =200 mA
Load Regulation REG, 25 300 v T{ = 250(3, 5 mA < lo <500 mA
10 150 Tj=25"C,5 mA<1o<200 mA
Quiescent Current IBIAS 48 6.0 mA | Tj=25°C
Quiescent Current Change Algias 08 mA 175V < Viy <30V, o =200 mA
0.5 5 mA < lo <350 mA
Qutput Noise Voltage NL Q0 uv Ta=25°C, 10 Hz < < 100 kHz
. I Tj =25°C, f =120 Hz,
Ripple Rejection o4 70 9B |85V <V <285 V, lo=300mA
Dropout Voltage 2.0 V | Ta=25°C
Short Circuit Current lo short 250 mA | Tj=25°C,V|y =35V
Peak Output Current lo peak 1.0 A Tj=25°C

Temperature Coefficient

AVo/AT -1.0 V/C | lo=5mA
of Output Voltage © m 0=o5m
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nPC78MO00H SERIES

ELECTRICAL CHARACTERISTICS uPC78M18H (V|y =27V, lo = 350 mA, 0°C < Tj < 125°C)

CHARACTERISTIC SYMBOL | MIN. | TYP. |MAX.| UNIT TEST CONDITIONS
17.3 | 180 |18.7 Tj=25°C
Output Voltage Voo M7 1891 ¥ [21V<Vy<33V,5mA<I0<360mA
Line Regulation REG) 10 J100 | o |Ti= 25:c, 21 vgv.N<33 V, 10=200 mA
40 | 50 Tj=25°C,24 V< V;y <30V
Load Regulation REG, 3 |30 | . |Ti= 25:C, 5 mA < lo<500 mA~
10 | 180 Tj=25°C, 5 mA <10 <200 mA
Quiescent Current IgiAs 48 |60 | mA |Tj=25°C
Quiescent Current Change Algias 08 mA 27VSViNS3BY
05 5mA < lo <350 mA
Output Noise Voltage N, 100 uv Ta=25°C, 10 Hz < << 100 kHz

Tj=25°C, f=120 Hz,

Ripple Rejection 53 70 dB 22V <V <32V, lo =300 mA
Dropout Voltage 2.0 v Ta=25°C

Short Circuit Current lo short 250 mA [ Tj=25°C,V|N=35V

Peak Output Current lo peak 1.0 A | Tj=25°C

Temperature Coefficient
per AVo/AT 10 mV/AC | lo=5mA
of Output Voltage

ELECTRICAL CHARACTERISTICS uPC78M24H (V|y =33V, lo =350 mA, 0°C< Tj< 125°C)

CHARACTERISTIC SYMBOL | MIN. | TYP. |MAX.| UNIT TEST CONDITIONS
23 | 2 j=25°
Qutput Voltage Vo 4 25 \% Ti=25¢C
22.8 25.2 27 VLV <38 V, 5 mAKI0<350 mA
= © < =

Line Regulation REGH 10100 | le 25°c, 27 V<V <38V, 10 =200 mA

5.0 50 Tj=25"C, 28 V<V |y<38V, lo =200 mA

j=25° <lo<

Load Regulation REG, 30 480 iy T]. 25°C, 5 mA < lo<500 mA

10 240 Tj=25C,5 mA<1o<200 mA
Quiescent Current IBIAS 5O [ 6.0 | mA |Tj=25C

< < =
Quiescent Current Change Algias 08 mA 2/ VSVin <38V, lo =200 mA
0.5 5 mA < lo <350 mA
Output Noise Voltage NL 170 mV Ta=25°C, 10 Hz <f< 100 kHz
Repple Rejection 50 70 dB Tj=20°C,1=120 Hz,
28V <V |y <38V,lo=300mA

Dropout Voltage 20 V.  [Ta=25°C
Short Circuit Current lo short 250 mA | Tj=25°C,V|y=356V
Peak Output Current lo peak 1.0 A Tj =25°C

Temperature Coefficient

AVo/AT - = °CLTi< °
of Output Voltage / 1.2 mV/°C | lo=5mA, 0°C<Tj<125°C
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uPC78MO00H SERIES

TYPICAL CHARACTERISTICS (Ta = 25°C)

POWER DISSIPATION vs.
AMBIENT TEMPERATURE
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uPC7800H SERIES

Three Terminal Positive Voltage Regulators

GENERAL DESCRIPTION

The uPC7800H series are monolithic three terminal
positive regulators which employ internally current
limiting, thermal shut down, and safe-area compensa-
tion, nr}ake them essentially indestructible. They are
intended as fixed-voltage regulators in a wide range of
application including local on card regulation for elimi-
nation of distribution problems associated with single
point régulation.

EQUIVALENT CIRCUIT

FEATURES

Output current in excess of 1 A

No external component required
Internal thermal overload protection
Internal short circuit current limiting
l_ow output resistance 17 mS2

ORDERING INFORMATION

D, Re3

R,3
73

UPC7800H

3 pin SIP
(Single In-Line Package)

CONNECTION DIAGRAM (Top View)

GND

NEC’
JAPAN

78XX
|
132

/1

IN GND OUT
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uPC7800H SERIES

TYPICAL APPLICATION

INPUT 2 OUTPUT

1
O——I—~ uPC78XXH T——O
5,33 3 C,*

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

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

ABSOLUTE MAXIMUM RATINGS

Input Voltage (MPC7805H/08H/12H/15H/18H) 35 \Y;
(uPC7824H) 40 Y
Internal Power Dissipation Internally Limited
Operating Temperature Range —20 to +80 °c
Storage Temperature Range —bb to +150 °c
Lead Temperature Soldering 10 sec 230 °C
Operating Junction Temperature Range O0to 125 °C (Continuous)
Operation Junction Temperature Range 0 to 200 °C (short term, 30 min. MAX.)

ELECTRICAL CHARACTERISTICS uPC7805H (Vyy = 10 V, lo =500 mA, 0°C < Tj< 125°C)

CHARACTERISTIC SYMBOL | MIN. | TYP. |[MAX.| UNIT TEST CONDITIONS
Output Voltage Vo 4.8 0.0 52 \Y; Ti=26°C
475 5.25 7 VSV |NS20 V, 5 mAKIo<<1.0A, Pr<sibW
, ) 3 100 Tj=25°C,7V<V|y <25V
Line Regulation REG)N mV - 3
1 50 Tj=25C,8V <V|y<12V
Load Regulation REGL 16100 | |Ti= 25:c, BmA<I0<15A
5 50 Tj=25C, 250 mA < lo <750 mA
Quiescent Current IB1AS 4.2 8.0 mA | Tj=25°C
. 1.3 TVSV)NS2V
Quiescent Current Change Algias 55 mA EmAZI0STOA
Output Noise Voltage NL 40 uv Ta=25°C, 10 Hz < f < 100 kHz
Ripple Rejection 62 78 dB f=120Hz,8V<V|y<18V
Dropout Voltage 2.0 V  |[10=10A,Tj=25C
Output Resistance Ro 17 mQ | f=1kHz
Short Circuit Current loshort 750 mA | Tj=25°C
Peak Output Current lopeak 2.2 A Tj=25°C
Temperature Coefficient |\, \r 1.1 mV/PC | lo=5mA,0°C< Tj<125°C
of Output Voltage
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pPC7800H SERIES

ELECTRICAL CHARACTERISTICS uPC7808H (Vyy =14V, I, =500 mA, 0°C < Tj < 125°C)

CHARACTERISTIC SYMBOL | MIN. | TYP. [MAX.| UNIT TEST CONDITIONS
77 | 80 | 83 Tj=25°C
Output Voltage Vo 7.6 8.4 Vv 105 VSV )y<23Y,
bmA<Io<1.0A,PT<15W
Line Regulation REG 60 [160 | Tj=25°C,105 V<V |y <25V
IN 20 | 80 Tj=26°C, 11T V<V|y<17V
A [
Load Regulation REG, 12 160 y Tj. = 25°C, BmA<Io<1bA
4.0 80 Tj=25C, 250 mA < lo <750 mA
Quiescent Current IBIAS 43 |80 | mA |Tj=25C
L 1.0 105 VESVys<2BV
Quiescent Current Change Algias o5 mA EmA<Io<IOA
Output Noise Voltage NL 52 uv Ta=25°C, 10 Hz<f< 100 kHz
Ripple Rejection b6 72 dB | f=120Hz, 11BVSV|y<215V
Dropout Voltage 2.0 \% lo=1.0A,Tj=25°C
Output Resistance Ro 16 mQ | f=1kHz
Short Circuit Current loshort 450 mA Tj=25"C
Peak Output Current lopeak 22 A [Tj=25°C
Temperature Coefficient |\, | —08 mV/°C | lo=5mA, 0°C<Tj<125°C
of Output Voltage :

ELECTRICAL CHARACTERISITCS uPC7812H (Vi =19V, lo =500 mA, 0°C < Tj < 125°)

CHARACTERISTIC SYMBOL | MIN. | TYP. [MAX.| UNIT TEST CONDITIONS
' 115 | 120 [125 Tj=25°C
Output Voltage Vo 11.4 12.6 Vv 145 VSVy<27V,
E5mMA<Io<1.0A,PT<15W
) . 10 | 240 Tj=25°C,145V<V)y <30V
Line Regulation REG mV 5
9 IN 3.0 120 Tj=25C,16 VSV|yS<22V
. 12 | 240 Tj=25°C,bmA<Io<15A
Load Regulation REG \Y
9 L 40 120 | ™ [Tj=25°C, 250 mA <o <750 mA
Quiescent Current IBIAS 43 |80 | mA |Tj=25°C
. 1.0 145V<V <30V
Q t C t Ch Al A
uiescent Current Change BIAS 58 m EA<Io<I0A
Output Noise Voltage Np 75 uv Ta=25°C, 10 Hz< f< 100 kHz |
Ripple Rejection 55 71 dB f=120Hz, 15V <V |yS<26V
Dropout Voltage 2.0 v lo=1.0A,Tj=25C
QOutput Resistance Ro 18 m§2 f=1kHz
Short Circuit Current loshort 350 mA | Tj=25°C
Peak Output Current lopeak 2.2 A Tj=25°C
Temperature Coefficient
P AVo/AT -1.0 mV/C | lo=56mA,0°C<Tj<125°C
of Output Voltage
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uPC7800H SERIES

ELECTRICAL CHARACTERISTICS nuPC7815H (V|y =23 V, lp =500 mA, 0°C < Tj < 125°C)

CHARACTERISTIC SYMBOL| MIN. | TYP. |MAX.| UNIT TEST CONDITIONS
144 | 160 | 156 Tj=25°C
Output Voltage Vo 14.25 15.75 \Y 175VV)<30V,
5mA<Io<IO0A PT<15W
. {e}
Line Regulation REGN L 300 mV T]_ - 250C' 17.5SViy <30V
3.0 150 Ti=26"C,20VSV|NysS26V
. o
Load Regulation REG, 12 300 Y Tj' = 25°C, 5mA<Io<1bA
4.0 150 Tj=25"C, 250 mA < lo <750 mA
Quiescent Current I8IAS 44 | 80 | mA |[Tj=25°C
) 1.0 175VSV)Ny<30V
Quiescent Current Change Algias o8 mA EmA<Io<10A
Output Noise Voltage NL 90 uv Ta=25°C, 10 Hz < f < 100 kHz
Ripple Rejection 54 70 dB =120 Hz, 185 VSV |y S<285V
Dropout Voltage 2.0 Vv lo=1.0A, Tj=25°C
Output Resistance Ro 19 mQ | f=1kHz
Short Circuit Current loshort 230 mA Tj=25C
Peak Output Current lopeak 2.1 A Tj=25C
Temperature Coefficient
of Output Voltage AVo/AT -1.0 mV/C | lo=5mA,0°C< Tj<125°C

ELECTRICAL CHARACTERISTICS uPC7818H (Vy =27V, |, =500 mA, 0°C < Tj < 125°C)

CHARACTERISTIC SYMBOL [MIN. | TYP. |MAX.| UNIT TEST CONDITIONS
17.3 | 180 |18.7 Tj=25°C
QOutput Voltage Vo 17.1 18.9 \ 21TV V)N S33YV,
bmMA<Io<1.0A Pr<16W
. . 15 | 360 Tj=25°C,21 V<V <33V
-ine Regulation REGIN 50 180 | "V [T)=25°C, 24 V<V, <30V
, 12 360 Tj=25°C,5bmA<lo<15A
Load Regulation REGL 4.0 180 mv ' Tj=25°C, 250 mA < lo <750 mA
Quiescent Current IBIAS 45 |80 | mA |Tj=25°C
. 1.0 21V V)N <33V
Quiescent Current Change Algias 05 mA EmA<lo<10A
Output Noise Voltage Ny 110 uv Ta=25°C, 10 Hz < <100 kHz
Ripple Rejection 53 69 dB f=120Hz, 22 VSV|ysS32V
Dropout Voltage 2.0 \% lo=1.0A,Tj=25C
Output Resistance Ro 22 m&2 f=1kHz
Short Circuit Current loshort 200 mA | Tj=25°C
Peak Output Current lopeak 2.1 A |Tj=25C
Temperature Coefficient AVo/AT 1.0 mV/°C | 1o =56mA, 0°C< Tj < 125°C
of Output Voltage
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uPC7800H SERIES

ELECTRICAL CHARACTERISTICS uPC7824H (V| =33V, lo =500 mA, 0°C < Tj < 125°C)

CHARACTERISTIC SYMBOL | MIN. | TYP. [MAX.| UNIT | TEST CONDITIONS
1 outout Voltage vo |230]240 [250 | | |Ti= 25°C
P o 228 262 VSVN<3BV,EmA<Ic<TOA
. . 18 480 Ti=25°C,27V<V|y<38V
Line Regulation REG mV -
9 IN 6 240 Tj=25C,30VSV |y <36V
12 | 480 Tj=25°C,5mA<Ilo<1.5A
Load Regulation REGL mV J - mA=1o
4.0 240 Tj=25C, 2560 mA < lo <750 mA
Quiescent Current Ig1AS 4.6 8.0 mA | Tj=25C
1.0 27VSV|ys38YV
Quiescent Current Change Al A
. ang BiAS 06 | " [BmA<Io<10A
Output Noise Voltage N 170 uVv Ta=25°C, 10 Hz < f< 100 kHz
Ripple Rejection 50 66 dB f=120Hz, 28V <V|Ny <38V
Dropout Voltage 2.0 \Y lo=1.0A, Tj=25"C
Output Resistance Ro 28 T mQ | f=1kHz
Short Circuit Current loshort 150 mA | Tj=25"C
Peak Output Current lopeak 2.1 A Tj= 25°C
Temperature Coefficient °
P , AVo/AT 15 MV/°C | 10 =5 mA, 0°C < Tj < 125°C
of Output Voltage

TYPICAL CHARACTERISTICS (Ta = 25°C)

POWER DISSIPATION vs. CURRENT LIMITING CHARACTERISTICS
AMBIENT TEMPERATURE
6 #PC7805H
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2 20 6. = >
| — 1 /80 .
§ 10 —~ g
= R g
8_ S 100 \ 5 l
% 5.0 ~ Cip g 3
a N 5
3 20 2 /
T SR N 3 ? /
e s N\ V=10V
[ 05 NIk =5V /|
s 0 (Y 1bvg=5V
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2 N l
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: lo—Output Current—A
Ta—Ambient Temperature—°C P
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uPC7800H SERIES

Vpjp—Input Output Differential—V

AVout—Output Voltage Deviation—V

DROPOUT VOLTAGE AS A FUNCTION PEAK OUTPUT CURRENT AS A FUNCTION
OF JUNCTION TEMPERATURE OF INPUT/OUTPUT DIFFERENTIAL VOLTAGE
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uPC7900H SERIES

Three Terminal Negative Regulators

GENERAL DESCRIPTION FEATURES

The uPC7900H series are monolithic three terminal ® Qutput current in excess of 1 A
negative regulators 'which employ internally current ® No external component required
limiting, thermal shut down, and safe-area compensa- ® |Internal thermal overload protection
tion, make them essentially indestructible. They are ® |[nternal short circuit current limiting

intended as fixed-voltage regulators in a wide range of
application including local on card regulation for elimi-
nation of distribution problems associated with single
point regulation.

EQUIVALENT CIRCUIT ORDERING INFORMATION

—C1GND
Ras l/
< R25

Fo,

3 pin SIP
(Single In-Line Package)

0
20UTPUT

—2V to —24V OPTIONS

NOTE: % -5V to -8V OPTIONS INPUT

CONNECTION DIAGRAM (Top View)

(—E— INPUT

NEC
JAPAN
79XX

|

132

SN

GND INPUT OUTPUT
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uPC7900H SERIES

TYPICAL APPLICATION

—o OUTPUT

MPC79XXH '
T I

1

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

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

ABSOLUTE MAXIMUM RATINGS

Input Voltage (UPC7905H/08H/12H/15H/18H) ~35 V
(uPC7924H) —40 v
Internal Power Dissipation Internally Limited
Operating Temperature Range —20 to +80 °c
Storage Temperature Range —55 10 +1560 °c
Lead Temperature Soldering 10 s 230 °c
Operating Junction Temperature Range Oto 125 °C (Continuous)
Operating Junction Temperature Range 0 to 200 °C (short term, 30 min. MAX.)

ELECTRICAL CHARACTERISTICS uPC7905H (Vyy =—-10V, lo =—500 mA, 0°C < Tj < 125°)

CHARACTERISTIC SYMBOL |[MIN. | TYP. |MAX.| UNIT TEST CONDITIONS
—48 | 5.0 |-5.2 Tj=25°C
Output Voltage Vo —4.75 -525| V —7VSVNS-20V,
-S5mMA<<Io<-1.0A,PT<15W
Line Regulation REGN 3 100 mV Lk 25:C' “TVS VNS =28V
1 50 Tj=25C,-8VS<V|n<-12V
Load Regulation REG, 70 150 iy Tj= 25:C, —-5mA<Ilo<—-15A
20 80 Tj=25C, =250 mA < lo < =750 mA
Quiescent Current IgiaS 10 [ 20 | mA |[Tj=25°C
Quiescent Current Change Algias 1.3 mA ~/VSViNS =28V
0.5 —-5mA<Ilo<-10A
Output Noise Voltage NL 100 uVv Ta=25"C, 10 Hz < f< 100 kHz
Ripple Rejection 54 62 dB =120 Hz, -8 VV|N<—18 V, lo=—500 mA
Dropout Voltage 1.1 vV lo=—1.0A,Tj=25°C
Peak Output Current lopeak -2.1 A Tj=25°C
Temperature Coefficient AVo/AT 04 mV/C | lo=—BmA, 0°C < Tj< 125°C
of Output Voltage
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uPC7900H SERIES

ELECTRICAL CHARACTERISTICS uPC7908H (V|y = —-14V, lo=—500 mA,0°C < Tj < 125°C)

CHARACTERISTIC SYMBOL | MIN. | TYP. | MAX. | UNIT TEST CONDITIONS
—77 | =80 | -83 Tj=25°C
Output Voltage Vo 76 =84 | Vv [-10BV<Vy<-23V,
B5mMA<Io<—1.0A,Pr<15W
, , 6.0 | 160 Tj=25°C, —105V<V;y<-25V
Line Regulation REGIN 20 ] 80 | ™V [Tj=3°C,1v<Vn<_17V
) 80 200 Ti=25°C, 5mA<Ilo<-15A
Load Regulation REGL 30 ] 700 | ™ [7j=25°C.—250 mA<Io< —750 mA
Quiescent Current IBIAS 1.0 20 mA | Tj=25°C
Quiescent Current Change Algias 1.0 mA —108VSViNS—25V
0.5 -5mA<Io<-10A
Output Noise Voltage NL 200 uv Ta=25°C, 10 Hz < < 100 kHz
. L f=120 Hz,-11BVSV|NS =215V
Ripple Rejection b4 62 dB 16 = —500 MA
Dropout Voltage 1.1 Y, lo=—10A,Tj=25C
Peak Output Current lopeak ~2.1 A Tj=25"C
Temperature Coefficient AVo/AT 06 mV/C | lo = =5 mA, 0°C < Tj < 125°C
of Output Voltade

ELECTRICAL CHARACTERISTICS uPC7912H (Viy =—19V, lo=-500mA, 0°C < Tj < 125°C)

CHARACTERISTIC SYMBOL | MIN. | TYP. | MAX. | UNIT TEST CONDITIONS
—115 | =120 | -125 Tj=25°C
Output Voltage Vo —-11.4 —-12.6 \ —145VSVysS<-=-27YV,
-bmMA<Io<-10A,Pr<16W
10 40 j=25°C, —145V<VN<—
Line Regulation REGN 2 mV TJ_ 25°C' 145VSViNs 30V
3.0 120 Ti=25C,—-16V<Vy<-22V
. o 1 < < _
Load Regulation REG, 85 240 iy T! 25°C, bmMA<Io<—-15A
30 120 Tj=25"C, —250 mA<lo< —750 mA
Quiescent Current IBIAS 15 30 mA | Tj=25"C
_ < < —
Quiescent Current Change Algas 1.0 mA 145 V< Vin<—30V
0.5 -EmA<Io<-1.0A
Output Noise Voltage NL 300 uv Ta=25°C, 10 Hz < f < 100 kHz
. .. f= — < < —
Ripple Rejection 54 62 dB 120Hz, 1BV SViN < =25V,
lo = =500 mA
Dropout Voltage 1.1 v lo=—1.0A, Tj =25°C
Peak Output Current lopeak —2.1 A | Tj=25°C
Temperature Coefficient
P AVO/AT 08 MV/°C | lo=—5mA, 0°C < Tj < 125°C
of Output Voltage
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uPC7900H SERIES

ELECTRICAL CHARACTERISTICS uPC7915H (Vy = —23 V, lo = =500 mA, 0°C < Tj < 125°C)

CHARACTERISTIC SYMBOLW MIN. | TYP. | MAX. | UNIT TEST CONDITIONS
—14.4 | —160 | —15.6 Tj=25°C
Output Voltage Vo —-14.25 —-15.75| V —175VSVys-=-30V,
-5mMA<Io<-10A,PT<15W
‘ A 11 300 Tj=256°C,-17.5V<V;y<-30V
Line Regulation REGIN 30 [ 150 | ™Y [Tj=25°C, 20V <V <26V
. 90 300 Ti=25"C, 5mA<lo<—15A
Load Regulation REGL 30 [ 150 | "V [T=25°C, 250 mA< 10 < —750 mA
Quiescent Current lgias 15 3.0 mA | Tj=25°C
Quiescent Current Change Algias 1.9 mA “175VSViNS—30V
05 —-BHmA<I0<-10A
Output Noise Voltage N 375 uV | Ta=25°C, 10 Hz < f< 100 kHz
] o f=120Hz, —185 V<V |y <-285V,
Ripple Rejection 54 60 dB lo = —500 mA
Dropout Voltage 1.1 v lo=—1.0A,Tj=25°C
Peak Output Current lopeak —2.1 A Tj= 25°C
Temperature Coefficient AVo/AT ~1.0 mV/C | 1o = =5 mA, 0°C< Tj < 125°C
of Output Voltage

ELECTRICAL CHARACTERISTICS uPC7918H (V| = —27 V, lo = —-500 mA, 0°C < Tj < 125°C)

CHARACTERISTIC SYMBOL | MIN. | TYP. | MAX. | UNIT TEST CONDITIONS
—17.3 | =180 | —18.7 Tj=25°C
Output Voltage Vo -17.1 -18.9 V =21V V)y<-=-33V,
—5mA<Io<-1.0A,Pr<156W
. . 15 360 Tj=25°C, —21 V<V <-33V
Line Regulation REG|N mV - 5
5.0 180 Tj=256C,-24V<V|NS<-30V
Load Reaulation REG 90 360 v Tj=25°C, 5mA<Ilo<-15A
o ulatio m -
d - 30 | 180 Tj = 25°C,—250 mA<lo < —750 mA
Quiescent Current IBIAS 1.5 3.0 mA | Tj=25°C
) 1.0 -21TVSV)NsS-33V
Q tC tCh Al
uiescent Curren ange BIAS 05 mA EmA<lo<—10A
Output Noise Voltage N 450 v Ta=25°C, 10 Hz < f < 100 kHz
. L f=120Hz, =22 V<V |y <32V,
Ripple Rejection 54 60 dB
lo=-500 mA
Dropout Voltage 1.1 \% lo=—-1.0A,Tj=25C
Peak Output Current lopeak -2.1 A Tj=25°C
Temperature Coefficient o ° .
P AVo/AT 1.0 mV/C | lo= -6 mA, 0°C< Tj < 125°C
of Output Voltage
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uPC7900H SERIES

ELECTRICAL CHARACTERISTICS uPC7924H (V|y = =33V, lo=-500 mA, 0°C< Tj < 125°C)

CHARACTERISTIC SYMBOL | MIN. | TYP. | MAX. | UNIT TEST CONDITIONS
—230 | —24.0 | —25.0 Tj=25°C
Output Voltage Vo —-22.8 —-25.2 \Y —27V<<V|ys-38Y,
-bmA<Ilo<-1.0A
. . 18 480 Tj=25°C, 27 V<V|y<-38V
Line Regulation REGN 5 40 mV T/=25°C, —30 V<V <36V
) 90 480 Ti=25°C, 6mA<Ilo<—15A
Load Regulation REGL 30 | 220 | ™ [Tj225°C,—250 mA<Io< —750 mA
Quiescent Current IBIAS 1.5 30 mA | Tj=25°C
Quiescent Current Change Algias 1.0 mA —27VSVINS 38V
0.5 -S5mA<Ilo<-10A
Output Noise Voltage NL 600 uV | Ta=25°C, 10 Hz << 100 kHz
_ o f=120 Hz, =28 V<V |y <-38 V,
Ripple Rejection 51 59 dB
lo=-500 mA
Dropout Voltage 1.1 v lo=—1.0A, Tj=25°C
Peak Output Current lopeak 21 A Tj=25"C
Temperature Coefficient AVoO/AT 1.0 mV/°C | 1o = —5 mA, 0°C < Tj < 125°C
of Output Voltage

TYPICAL CHARACTERISTICS (Ta = 25°C)

POWER DISSIPATION vs. CURRENT LIMITING CHARACTERISTICS
AMBIENT TEMPERATURE
#PC7905H
100 -6
50
-5
20 6 s
i HS=0 >
o) 0 ® -4
B4 6 \
.g- 5.0 ,\-‘/‘/S\lloo \ g
8 & \ >, -3
0 20 NG ) =
Q
E UL N s V,=-10 V
I e |\ T=25°C /
J o5 j
o N \ -1 /
0.2 \\ ——
0.1
25 50 75 100 125 0 04 -08 -12 -16 -20
Ta—Ambient Temperature—°C lo—Output Current—A
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pPC7900H SERIES

PEAK OUTPUT CURRENT AS A FUNCTION

OF INPUT/OUTPUT DIFFERENTIAL VOLTAGE LOAD TRANSIENT RESPONSE
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Qutput Voltage
Deviation—mV

lopeak—Peak Output Current—A
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uPC1042

Switching Regulator Control Circuit

GENERAL DESCRIPTION

The uPC1042 is an inverter control unit which
provides all the control circuitry for PWM type switching
regulators. The voltage reference, dual error amplifiers,
oscillator, voltage comparator for pulse width modula-
tion, pulse steering flip-flop, dual alternating output
switches, and dead time adjustment are all included in
this device. It can be used for fixed-frequency switching
regulators such as forward type and push-pull type
SMPS.

EQUIVALENT CIRCUIT

FEATURES

® |nternal Oscillator has symmetrical triangular wave-

form

Adjustable dead time (0 ~ 100%)

Includes a Mis-Operation preventing circuit at low
input voltage

No double pulsing of each outputs, Ca and Cg
sError Amp. Il can operate O V input voltage level

ORDERING INFORMATION

r ———————————————————— e |
VREF @—‘——I—. +5v | uPC1042C
1 |
Vee @ : Ref. Voltage JLow V. Stop :
! > % :
| +5V I )
! L ——2°Ca
R |
T® | Oscitiator __D;» T FE Y Ko 16 pin Plastic Molded DIP
cr @ ! T *’ : (Dual In-Line Package)
AR !
! Com'k !
I | P |
C
| -—-—-(:) B
| ]
‘Comp. 1 ¢
I Error Amp. 1 - |
: N Error Amp. 2 : ®GNDZ
NI @1 - —® '™
\ ( )__I_ | [
Compeln,\f = ; %Cg\:\mem
sation 1 @9 1 sation 3
Compen- 0 ] ’F—|—’.GND 1
sation 2 | _}
CONNECTION DIAGRAM (Top View)
A4
VlN 1 T 16 ] Compensation 1
vai [2 15[ ] Vee
Compensation 2 I: 3 14 j GND,
Compensation 3 l: 4 13] CB
MiE 12[] Ca
w e 1] ] VRer
Dead-time Adj. E 7 10[] St
GND, | |8 9l | Ry
uPC1042C
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uPC1042

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER SYMBOL uPC1042C UNIT
Supply Voltage Vce 30 \Y%
Output Voltage VCER 40 \Y,
Output Current (each output) Ic 100 mA
Reference Output Current IREE 40 mA
Total Power Dissipation (Ta = 25°C) Pr 800 mw
Operating Temperature Range Topt —20 to +85 °C
Storage Temperature Range Tstg —40 to +125 °C

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage Vce 8 12 16 \Y
Output Voltage VCER 24 32 V
Output Current Ic 5 20 40 mA
Reference Output Current IREF 0 3 5 mA
Oscillation Frequency fosc 20 40 100 kHz

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

BLOCK CHARACTERISTIC SYMBOL | MIN. | TYP. [MAX. |UNIT TEST CONDITIONS
§ |Output Voltage VREF 4.6 5.0 5.4 VvV  |{lger=0
;8:) Line Regulation REGN 13 35 | mV [8V<Vces20V, Iggg=0
§ Load Regulation REGL —-25 | =10 | mV |0<Iggps20mA
2 |Ripple Rejection 60 dB |f=120 Hz
2 [Temperature Coefficient AVgee/AT 200 | 750 |uV/°C|—20°C<Topt<+85°C
.8 [Startup Voltage Vee(L to H) 75 V. [0<Vee<i2V
L%,E(%t% Hystersis Voltage Vi 0.5 VvV |0<Vce<12V
Maximum Oscillation Frequency fmax 100 kHz
§ Initial Accuracy | 10 % |RT, Ct constant
&  |Temperature Stability 6 | —10 | % |-20°C<Topt<+85°C
g Output Voltage (Hight) VoH) 4 \Y
3 |Output Voltage (Low) Vo(u) 2 \Y%
© Line Freguency Stability +1 +2 % |8 V<Vcc<20V

211




uPC1042

BLOCK CHARACTERISTIC SYMBOL | MIN. | TYP. |MAX. |UNIT TEST CONDITIONS
Input Offset Voltage Viow) 2 | £10 | mV
§  [Vion) Temperature Coefficient | AV o(1)/AT +4 | £10 [uV/C|-20°C<Topt<+85°C
5% Input Bias Current Ig1 +1.3 | +10 | MA
:i Large Signal Voltage Gain AW 72 87 dB
£ [Common Mode Input Voltage 12 40 | V
E Common Mode Rejection Ratio CMR1 70 dB
" ISmall Signal Bandwidth o1 2 MHz | Ay1=0dB,C1=560 pF, C;=150 pF
Input Offset Voltage Vio@) 3 | 210 | mV
§  [Viow) Temperature Coefficient | AV|g(g)/AT 3 | £10 |[uV/°C|—20°C<Topt<+85°C
8 [input Bias Current ™ 15 | —10 | pA
‘; Large Signal Voltage Gain Ayo 72 1100 dB
£ |Common Mode Input Voltage 0 3 Vv
g |Common Mode Rejection Ratio CMR3 70 dB
U Small Signal Bandwidth foo 1.2 MHz |Ay9=0dB, C3=220 pF,C4=470 pF
Maximum Output Current lo(amp) 1.0 | mA
g s Input Bias Current I3 —4.5 MA
% ‘-g‘g Input Voltage (0% duty) Vb(o) 1.35 \%
a Input Voltage (100% duty) VD(100) 3.3 \Y
Collector to Emitter Voltage VCER 40 VvV le=1mA
5 5 |Collector to Emitter Cutoff Current ICER 10 | wA |Vcg=40V
g ;% Collector Saturation Voltage VCE(sat) 0.56 | 0.7 V. le=20 mA
Rise Time tr 80 ns {1c=20 mA
Fall Time tf 70 ns |Vec =12V, RL =560 Q
Total Standby Current lcc 12 15 mA |Vee=20 V, Iggg=0
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TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25+2°C)
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APPLICATION
+ Vgc(8to16V) fosce=40kHz
O-

L+

- 5

o ~ GND
Coma T GND OutputB OutputA VREF
16fvc 15 14 c. 13[Ca 12 CT 10| Rt]9
+ov |
M
omp]| | 20¥]1000p)
]
Error Amp. Error Amp.
|
t Loop Gain
Avi(L) = i
un] a2, Js alns[infe|  J7END 8 2.5k
Comp. 2 Comp D.Adj R
—} | Ayo iy 1512
=, G C. =G V2(L)" 100
C~nC, SR sz, sz : Feed Back Resistor
Capacitors For Phase| 5k3 | 5k sh: for Gain Control Normally
Compensation L \E‘A L‘s-ek) C V 1 (L) = ~40dB~
10k 3Rs f2 > $100 R = ~60dB~
5kS | VRE 3 (100k) 50k & : 3 =mCs Ava(L) *
i nook 3 1 6] ow
- ész Soft Start Capacitor
& fe) R,, R:: Registor for Dead time Control
Vo Sense —lp Sense
(=20 to—-50mV)

INTERNAL WAVEFORMS (TIMING CHARTS)
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uPC1042

PRECAUTIONS FOR OPERATION
1. Common Mode Input Voltage Range of Error Amp. |
C.M. voltage range of the Error Amp. | is from 1.2 V t0 4.0 V.
Input terminals of the Error Amp. | (pin 1 or 2) must be given bias voltage in this range even if the Error Amp.
| is not in use. (When the bias voltage is not given to them, the oscillator stops.)
2. Dead-time Adjustment Terminal (pin 7)
If dead-time adjust terminal is not in use, it must be connected to GND1 {pin 8).
3. Phase Compensation of Error Amplifiers.
Error Amp. | and |l do not have internal phase compensation. So, when these Amps are used, external capacitors
(Cy ~ Cg4) are necessary. (Without them, the Amp. will cause high frequency oscillation.)
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ORDERING INFORMATION

Q.A. PROGRAM
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i I
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FUNCTIONAL BLOCKS
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INFORMATION

PACKAGE INFORMATION 1"
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puPC617 / 1555

Precision Timer

GENERAL DESCRIPTION

The uPC617/1555 TIMER is a highly stable controll
ler, capable of producing accurate time delays or oscila-
tion. Additional terminals are provided for triggering
or resetting if desired. In the Time Delay Mode Opera-
tion, the time is precisely controlled by one external
resistor and capacitor. For a stable operation as an
oscillator, the free running frequency and the duty cycle
are both accurately controlled with two external re-
sistors and one capacitor. The circuit may be triggered
and reset on falling waveforms, and the output structure
can source or sink up to 200 mA or drive TTL circuits.

Two kinds of ICs are available according to reliability,
the uPC617 for industry, the uPC1555 for commercial.

EQUIVALENT CIRCUIT

FEATURES

® QOperates in both astable and monostable modes
® Qutput candrive TTL

® Adjustable duty cycle

® NEbBHL Direct Replacement

ORDERING INFORMATION

uPC617C/uPC1555C

6

THRESHOLD ©

CONTROL &1
VOLTAGE (2/3Vccl |
i
GND &—4

E

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

TRIGGER 4———

RESET 646

DISCHARGE &y L

CONNECTION DIAGRAM (Top View)

Nt

X

output

VREF

uPC617C
MPC15556C

oND 11— 8] Vee
i =] =1 o
Trigger E 3 E’R Lgﬂ Discharge
outout [3H J|Ir E] Threshold
Reset EA{L “ E Control Voltage
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ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER MPC617 MPC1555 UNIT
Voltage between V* and GND 18 18 \
Power Dissipation® 600 600 mwW
Operating Temperature Range —20 to +70 0 to +70 °C
Storage Temperature Range —B5 to +125 —55to +125 °C

* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C V=45V to +15 V)

CHARACTERISTIC MIN. TYP. MAX. | UNITS CONDITIONS
Supply Voltage 4.5 16 \"
Supply Current 3 6 mA Vee=5 V, RL=, Vo=""L" (Note 1)
10 15 mA Vce=15V, RL=, Vo="L" (Note 1)
Threshold Voltage 2/3 Vcec \Y;
Threshold Current 0.1 0.25 uA (Note 2)
X 5 \Y Vce=15 WV
Trigger Voltage 67 v Yy
Trigger Current 0.5 HA
Reset Voltage 0.4 0.7 1.0 \Y,
Reset Current 0.1 mA
Control Voltage Level 9.0 10 L v veer15 v
2.6 3.33 4 \Y Vce=5 V
0.1 0.25 \% Vee=15V, ISINK=10 mA
0.4 0.75 \Y Vee=15V, ISINK=50 mA
Output Voltage Drop (Low) 2.0 25 \% Vee=15 V, ISINK=100 mA
2.5 Y Vee=16 V, ISINK=200 mA
0.1 0.35 \Y Vee=5 V, ISINK=5 mA
125 \ Vee=15V, ISOURCE=200 mA
Output Voltage Drop (High) 12.75 13.3 \ Vee=15 V, ISOURCE=100 mA
2.75 3.3 \% Vee=5 V, ISOURCE=100 mA
* Rise Time Output 100 ns
Fall Time Output 100 ns
Timing Error, Astable
Initial Accuracy 1 % RA, RB=1k to 100 k&2
Drift with Temperature 50 ppm/°C | C=0.1 uF
Drift with Supply 0.01 %/V

Note 1 Supply current when output high typically 1 mA less at 5 V.
Note 2 This will determine the maximum value of RA + RB for 15 V operation.
The maximum total (RA + RB) is 20 MQ.
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TYPICAL PERFORMANCE CHARACTERISTICS
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Propagation Delay— us

222
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uPC617/1555

APPLICATIONS

1. Monostable Operation
Fig.2 Monostable Waveforms

Fig. 1 Monostable Circuit t=0.1ms/DIV
Vec=bV~15v . T
o— Trigger Voltage  2V/DIV
RLS RESETQ-~----| <
< ;: Rl
4
8 74— Outpu} Voltage
2 T
TRIGGER|  KPCE17 ik M - i
/1565 6

Control ¢, 2V/DIV /A /

0.01uF Capacitor Voltage / L

L
3 ey wyon
OUTPUT . 5 —:[ I L L

(R=9.1kQ, C,=0.01uF, R =1kRQ)

Fig. 3 Time Delay

/
0.001 / /
1045 100, 1.0g 1075100, 1.05 105
Time Delay

When the timer is operated as a monostable multivibrator, one external capacitor, C;, and one external resistor,
Ry, are used as shown in Figure 1. When the trigger input is reduced below 1/3 Vcc, the timer internal flip-flop is set.
This releases the short circuit across the external capacitor and the Q output goes HIGH. The voltage across the capaci-
tor voltage reaches 2/3 Vcc, the internal comparator resets the flip-flop and the external capacitor, Cy, is rapidly dis-
charged provided the trigger voltage is returned above 1/3 Vcc. The output is now in LOW state and a new timing cycle
may be initiated. The time that the output is in the HIGH state is given by 1.1 R.C. or can be taken directly from
Fig. 3. Both the charge rate and internal threshold are directly proportional to the Vcc supply voltage. Thus, the
timer output pulse width is independent of the power supply voltage. If a LOW is applied to the reset input, the output
is forced LOW and the external capacitor discharged regardless of the other inputs.

100 :
t=1.1C R, '/

10 'S 4
E (R,) //
Ioob— e
8 NOA g,
‘o
8
8 /

,

ANANAANAN

NN
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uPC617/1555

2. Astable Operation

Fig.5 Astable Wave Form
Fig. 4 Astable Circuit

t=0.5pg/ DIV
VCC=5YN1SV O'utput \;oltage :
B5V/DIV e
R %ER, e R |
4 8 " "
¥ 7 Capacitor Voltage
OUTPUT uPC617 £5 o
/1665 =R,

5 6
Control ] 1 9
Voltage -

R

(Ri=R,=4 8kQ, C,=0.1uF, R =1kQ)

Fig. 6 Free Running Frequency

100 \\\
AN NI N N
NN
HREANNATA|Y
0.01 N N
RO
0.001

0.1 1.0 10 100 1.0k 10k 100k
Free Running Frequency—Hz

When the timer is operated in the astable mode, two external resistors, Ry and R,, and one external capacitor, C;,
are used as shown in Fig. 4. With this connection scheme, the external capacitor, Cy, charges and discharges between
1/3 Vcc and 2/3 Vce. The charge time (output HIGH) is: t=0.693 (R; + Ry) C,

The discharge time (output LOW) is: t, = 0.693 R,C;. The total period for one cycle of output HIGH and output
LOWis: T=1; +t, =0.693 (R; +,R,) C;. The frequency for this period, T is

1 _ 1
T 0.693 (R; + R,) Cy

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

output is LOW divided by the period, is givenby: ty R,

D =
t; +1, R; + Ry

f=
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Analog Compandor

GENERAL DESCRIPTION

The uPC1571 is a versatile low cost dual gain
control circuit in which either channel may be used as
a dynamic range compressor or expandor. Each channel
has a full wave rectifier to detect the average value of
the signal; a linearized, temperature compensated
variable gain cell; and an operational amplifier. The
MPC1571C is* well suited for use in telephone sub-
scriber systems, communication systems and hi-fi audio
systems.

EQUIVALENT CIRCUIT

FEATURES

® Complete Compressor and Expandor in 1 Chip.

® Wide Single Supply Voltage Range; +6 V to +16 V
® Greater than 70 dB Dynamic Range

® System Levels Adjustable with External Components
® Distortion May be Trimed Out.

® NES71 Direct Replacement

ORDERRING INFORMATION

uPC1571C
Block Diagram 1/2 Circuit
THD Trim R3 ]
16 pin Plastic Molded DIP
R3 (Dual In-Line Package)
AG Cell IN 20 k
O———wvw—— AG Cell 3 —
A2 20k Rq ouT
1 30 k +
RectIN  Rq 10k |
O———WA——  Rectifier ; Vref=1.8 V
‘I Rect. Cap.
CONNECTION DIAGRAM (Top View)

Rect. Cap 1 [1] Rect. Cap 2

Rect. In 1 E Rect. In 2
AG Cell In 1 3] AG Cell In 2

GND [Z] ] vee

Inv. In1 I:E Inv. In 2

Res. R3 1 [6] Res. R3 2

Output 1 E 0] Output 2
THD Trim 1 ] [3] THD Trim 2

uPC1571C
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ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC1571 UNIT
Supply Voltage 18
Power Dissipation 400 mW
Output Short Circuit Duration Indefinite
Operating Temperature Range 0to +70 C
Storage Temperature Range —55 to +125 °C

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=8 V, CRECT=22 «F, f=1 kHz)

CHARACTERISTIC SYMBOL| MIN. | TYP. | MAX. | UNIT CONDITIONS
Supply Current Icc 25 4.0 mA VIN=0
Reference Voltage VREF 1.7 1.8 19 vV
Reference Voltage Drift AVREF +15 +30 mV 0°C<Tas+70 °C
Output Current Capability To) +10 mA
Qutput Slew Rate SR 0.2 V/us
Resistor Tolerance 15 20 %
Resistor Drift S bt % 0°C<Tag+70 °C
Unity Gain Level -1.5 0 +1.5 dBm ViN=VouT
Transfer | Gain Cell Distortion| T.H.D. 0.5 2 %
Charact. | Output Noise NL —100 dBm Rg=0, A =3 kHz
Gain Change 1 AG 1 +0.1 | 0.2 dB VIN=—30 dBm, f=1 kHz~5 kHz
Gain Change 2 AG?2 +0.1 | 05 | dB | 0°C<Ta<70 °C, f-1 kHz~5 kHz
Compres- | Output Level 1 Voc! |-105 | —-10 | -98 dB ViN=—20 dB
sor Output Level 2 Voc2 |-20.7 —-20 | -19.6 | dB ViN=—40 dB
Output Level 3 Voc3 |-315 —-30 | —29.0 | dB ViN=—60 dB
Optput Level 4 Voc4 —40 dB ViN=—80 dB
Expandor | Output Level 1 VoE 1 —-20.2 -20 | —-195 | dB VIN=—10dB
Output Level 2 Vo2 |-404 | -40 |-39.3 | dB VIN=—20dB
Output Level 3 Vo3 |-610 | —-60 |-585 | dB VIN=—30 dB
Qutput Level 4 VOE 4 —80 dB VIN=—40 dB
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BASIC COMPRESSOR

R2
.
*CINT Ry
3w °°
- o VIN ,
"LCRECT* = Cp* Rg :; VREF
RDC* % Rpc*
AR *CIN2 Ry
Cin * RDC* . l m
IN* R3 7';
, VouT l
—10
VIN $ *CRECT
R4a3VREF J;
7
GA:N—(———’3—1~'3—2—'5—1/2 GAIN =( 2R3 VIN (ava.)
"\ 2R3 VN (avg.) R1RaIB
Ig = 140 uA = 140 uA
* external components * external components
TYPICAL APPLICATION
v+=g Vv
? INPUT 47 #
100 p
+47 M
0 & QUTPUT
4 7 u + 143k 2k
20 k
1‘ - —
R1% R4 R3
1« AG
D) L -
— —— N R
— & H 2G
@ % g
L’J | NN B |
10 k
22u 10u (470 16k
+
77 777 47 u
INPUT O——¢ OUTPUT
<i
<47 k 2k

BASIC EXPANDOR

R3

AAA

VV

T COMPRESSOR

EXPANDOR

VouTt
—o0
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TYPICAL CHARACTERISTICS (Ta=25°C)

SUPPLY CURRENT vs. SUPPLY VOLTAGE TRANSFER CHARACTERISTICS (COMPRESSOR)
5
Vin=0 Output Level—dB —20
|
_ — — —20|
< 4 80 60 —40 20 0
T
A
g 3 / —20
< _— T
s / —= 40| 3
)
w
9 ! 5
L 1 Noise Level 4 / —60| =
/ é//
/ 2 80
Y 10 20
Supply Voltage—V
TRANSFER CHARACTERISTICS (EXPANDOR)
T Tt T 1 FRE Y RESPONSE (COMPANDOR
Input Level—dB +20 o0 REQUENC ( )
T T - T T
—80 —60 | —40 —20 0 +20 vin=t10dB
0 0dB TN 1
wr} MmN
2 1 20 —20 dB
[} - N
£:100 Hz ~10 kHz 3 @ Hmﬂ
2] © 40 dB
=g T
3
i —60 —60dB N
—60 \s
—80 L
Noise Level 10 200 1k 10 k 100 k
777777 7 71 1 —80 Frequency—Hz
DISTORTION vs. OUTPUT VOLTAGE
10
i
]
3§
[l 1.0
S
£ i
Q ]/
)
I 0.1
|_.
f:100 Hz~10 kHz

0.01 0.1 1.0 10
Output Voltage—Vr.m.s.
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uPC3423

Overvoltage “Crowbar” Sensing Circuit

GENERAL DESCRIPTION FEATURES

The uPC3423 is an overvoltage protection circuit ® Threshold voltage can be programmed by external
(OVP) and protect sensitive electronic circuitry from resistors.
overvoltage transients or regulator failures when used in ® Duration of overvoltage condition before tripping
conjunction with an external “‘crowbar’’ SCR. can be programmed

® QOutput Transistor can drive 100 A class ‘‘Crowbar’’
SCR. {lo =300 mA MAX.)
® FEquivalent to MC3423

EQUIVALENT CIRCUIT ORDERING INFORMATION
E?VCC uPC3423C
R S, 1
: Isource |
| | |
I —©® 8 pin Plastic Molded DIP
Vesnsel @__‘I,___ :C”"e“t Source (Dual In-Line Package)
' [
' |
[ |
| — e Output
|

L o RS SRS N S gy
VEE VsenseZQD Indicator Output

Remote
Activation

CONNECTION DIAGRAM (Top View)

Vee |1 ~ 8 | Output
Sense 1 E 7 | Ground
Sense 2 E 6 gwsti;attor
Sonen' [4] 5] Rementon

uPC3423C
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ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER SYMBOL uPC3423 UNIT
Differential Power Supply Voltage Veec — Vg 45 \%
Sense Voltage (1) Vsense 1 6.8 \Y
Sense Voltage (2) Vsense 2 6.8 \%
Remote Activation Input Voltage Vact 7.0 \%
Output Current lo 300 mA
Total Power Dissipation PT(Ta=25°C) 600 mW
Operating Temperature Range Topt —20 to +85 °C
Storage Temperature Range Tstg —40 to +125 °C
RECOMMENDED OPERATING CONDITIONS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage Range Vee — Veg 4.5 36 \%
Qutput Current lo 0 200 mA
Indicator Output Current lo(ind) 0 10 mA

ELECTRICAL CHARACTERISTICS (Vcc—VEgg =5.0V, Ta=25°C)

CHARACTERISTIC SYMBOL MIN. TYP. |MAX.| UNIT TEST CONDITIONS
Qutput Voltage Vo Vee—2.2 {Vee—-1.8 \% lo =100 mA
Indicator Output Voltage VoL(ind) 0.2 0.4 lo(ing) = 8.0 MA
V sense 1
Sense Voltage (1), (2) 2.4 2.6 2.8 V
V sense 2
Temperature Coefficient of .
P TC V sense ~0.04 %/°C | ~20°C < Ta <+80°C
Sense Voltage
Remote Activation Input Current (I 0.1 40 MA ViH=20V
Remote Activation Input Current I —250 MA ViL=08V
Source Current Isource 300 MA See Test Circuit
Output Current Rise Time ty 400 mA/us
- lo =100 mA
Propagation Delay tpd 0.5 MS
pin 5 connect to pin 7
Supply Current o 5.0 8.0 mA | (Vgg), other terminals
open
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| Test Circuit
source
Vee®
Fr———————f-————— 7 :
| | | {
| source‘ | ‘{
V, ! l‘@ Isource %
sense D | ‘ sou
o T ! > 3 I |
£l | :
36V 1 \ REF
VT ! 2.8 % +® C,D *
[ S RS (N AR Jd
®
VEE
APPLICATIONS
1. BASIC APPLICATION
+V( Line
F
use VCC(>
R, :' """""""" N
\ Isource ‘@ |L o
| ™
—(OH— |
DC Power | |
[ Q Load
Supply ! Mrerl i
II o R Crowbar
3

—Vp Line

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

+Vg Line
Fuse
s 1
| Isource | 7
: SOu 4}_
DC Power @ l' b o : L
Supply I R | VM_}Q oad
11257 l®
R 3 ! 1 RG | Crowbar
| A SRS P _——— SCR
5 & 6o
+
Ve ( =c
—Vp Line
TIMING CHART
Line Voltage Vtrip ===~ "= —— -\~ ——
Vce/t f w
Voltage Waveform y Slope o \/o|ltage aveform
of Capacitor C Sense |- — - ———— ————— - == Ve/p = -Source
0 1 c
Duration Tp d
t = C. Veense
{C’s Output (pin B) pd l"\ tpd lsource
0 v Vgense = 26 V (TYP.)
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TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25%C) SUPPLY'VOLTAGE VeeVee

MAXIMUM POWER DISSIPATION vs. AMBIENT TEMPERATURE
1.0 50 "
otind)™
3‘ non repetive
los > 40
S |
® & \
e ] O\ Y
2 os S 3 AW
- N80 CW - AN
) | 2 @)
g N g *\% &
2 04 & 20 O\
g )
5 w \
£ ¢
2 o b 10
T N
|—
a.
0 25 50 75 100 125 0 25 50 75 100 125
Ta—Ambient Temperature—°C Ta—Ambient Temperature—°C

SOURCE CURRENT vs.

AMBIENT TEMPERATURE QUTPUT SATURATION VOLTAGE VCC—VO

vs. OUTPUT CURRENT

= 5
Vsense 1 3V > VCC_VEE=5 V]
See Test Circuit 1 =
400 @ \Y sense2_3 \
< g 4
) :
= ™~ > .
[ T~ c
= NN _ = '
£ Vee—Vee=36 V]| g 3 !
5] — ~S ~ 2 /
ol ©
3 300 ™ % /]
vl) a 2 ’i'
8 VeeVep=5 VT £ gess
5 )
o} |
L O 1
7
Q
O
200 > 0
-20 o} 20 40 60 80 Tm 2 5 10m 2 5 100m2 5 1
Ta—Ambient Temperature—° C lo—Output Current—A
INDICATOR OUTPUT VOLTAGE )
vs. OUTPUT CURRENT SUPPLY CURRENT vs. SUPPLY VOLTAGE
> 10 VCC—'VEE=5 ] 10 Pin 5 Connect to
$ 5 V=3V Pin 7 (Vg
g sense2 . 8 Other Terminals |
>o 2 < Open
5 1 & | e
& E‘ //P
3 s 7 § 6 — e
I —
5 7 3 —
>
% 2 p i g 4
S 100m - 3 ]
K 5 = o l
3 1]
> 2 o
10m .
100 . 2 5 1m 2 5 10m 2 5 100m 0 10 20 30 40 50
lo(ind)—Indicator Output Current—A Vee—VEE—Supply Voltage—V
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Ip—Supply Current—mA

8

SUPPLY CURRENT vs.
AMBIENT TEMPERATURE

Pin 5 Connect to
Pin 7 (VEE)
S~ Other Terminals {
Open
VCC—VEE=36 \ N~
I~
[~ =
S Vee~Vee™ 9V
]
-20 0 20 40 60 80

Ta—Ambient Temperature—° C
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uPC209 / 4359

Dual High Speed Programmable Current Mode Amplifiers

GENERAL DESCRIPTION
The uPC209/4359 consist of two current differencing
input amplifiers. Design emphasis has been placed on
obtaining high frequency performance and providing
user programmable amplifier operating characteristics.
Two kinds of 1Cs are available according to reliability,
the uPC209 for industry, the uPC4359 for commercial.

EQUIVALENT CIRCUIT

FEATURES

® User Programmable Gain Bandwidth Product, Slew
Rate, Input Bias Current, Output Stage Current
High Gain Bardwidth Product

400 MHz for Av =10 to 100

30 MHz for Av =1

® High Slew Rate

60 V/us for Av =10 to 100

30 V/us for Av =1
Operates from a singe 5 V to 22 V supply
LM359 Direct Replacement

ORDERING INFORMATION

1/2 CIRCUIT

o]

COMP ©

14 pin Ceramic DIP
(Dual In-Line Package)

MPC209C/uPC4359C

14 pin Plastic Molded DIP

pu

(Dual In-Line Package)

CONNECTION DIAGRAM (Top View)

Igg7(OUT [T ~ 14 Vout®
13 comp B
i3 v*
B\—{11) GNDB
9 'iNes
9] 'ine+ie
WA 8] IseT (i)

wPC209D
uPC209C
uPC4359C
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uPC452 / 3403

High Performance Quad Operational Amplifier

GENERAL DESCRIPTION

The uPC452/3403 are monolithic Quad Operational
Amplifiers consisting of four independent high-gain,
internally frequency-compensated operational amplifiers
designed to operate from a single power supply or split
power supplies over a wide range of voltages. The com-
mon mode input range includes the negative supply
thereby eliminating the necessity for external biasing
components in many applications.

Two types of ICs are available according to reliability,
the uPC452 for industry, the uPC3403 for commercial.

FEATURES

Input Common Mode Voltage Range Includes
Ground or Negative Supply
Output Voltage can Swing to Ground or Negative
Supply
Wide Power Supply Range:

Single Supply of 3.0 to 36 V

Split Supplies of £1.5 to 18 V
Class AB Output Stage for Minimal Crossover Distor-
tion
Short Circuit Protected Qutputs

.

® MC3403 Direct Replacement k

EQUIVALENT CIRCUIT ORDERING INFORMATION

1/4 CIRCUIT Vi

QO OUTPUT

PCA52C/uPC3403C

| n

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

uPC452G /uPC3403G

14 pin Plastic Molded Flat Package
- (MINI FLAT IC)

(GND)

outa (1% i4 ouTD
A -INPUT E B D -INPUT
A +INPUT [B] 12) D+INPUT
vi v
B +INPUT [B] C +INPUT
B -INPUT [BH \B 9] c-INPUT
ouTs [7] gloutc
WPCA52C/uPCA52G
WPC3403C/uPC3403G
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uPC494

Switching Regulator Control Circuit

GENERAL DESCRIPTION

The uPC494C is an inverter control unit which pro-
vides all the control circuitry for PWM type switching
regulators.

The voltage reference, dual error amplifiers, oscil-
lator, pulse width modulator, pulse steering flip-flop,
dual alternating output switches and dead time control
are all included in this device.

EQUIVALENT CIRCUIT

FEATURES

® Complete PWM power control circuit

® Adjustable dead-time (0 to 100%)

® No double pulsing of same output during load tran-
sient condition

® Dual error amplifiers have wide common mode input
voltage capability (—0.3 V to Vcc — 2 V)

® Circuit architecture provides easy synchronization

® Uncommitted outputs for 250 mA sink or source

® Equivalent to TL494

ORPEBING INFORMATION

Voo @———
. Reference
Ref Qut @ Regulator
GND @————I
"8
C
T Dead Time
Dead-Time t COMPARATOR
Controlo—ll
Non-Inv. Input
Inv. Input
Non-Inv. Input @
Inv. Input @

Feed-Back (3)

WM
COMPARATOR

@ Output Control

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

CONNECTION DIAGRAM (Top View)

e

NON-
INV. INV. REF. OUTPUT
JUPUT 1UPUTOUT CONTROL VCC €2 E E1

CisiziEieininin

OSCILATOR

- 0.1V

REFERENCE
11

REGULATOR|
I I
T 2T (5] Ta] 18] Lo Ll ]
NON- INV. FEED- DEAD- Cy Ry GND Ci

INV. INPUTBACK TIME
INPUT COMTROL

uPC494C
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uPC494

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

RATING SYMBOL uPC494 UNIT
Supply Voltage \ele 41 \Y
Error Amplifier Input Voltage Viem Vee—0.3 \Y
Output Voltage VCER 41 \Y
Output Current Ic 250 mA
Total Power Dissipation PT(Ta=25°C) 1,000 mwW
Operating Temperature Range Topt —20 to +85 °C
Storage Temperature Range Tstg —65 to +125 °C
RECOMMENDED OPERATING CONDITIONS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage vee 7 12 40 \%
Output Voltage VCER -0.3 40 Vv
Output Current Ic 200 mA
Error Amptifier Sink Current loamP -0.3 mA
Timing Capacitor Ct 0.47 10,000 nF
Timing Resistance Rt 1.8 500 kQ
Oscillation Frequency fosc 1 40 500 kHz
Operating Temperature Topt -20 +70 °C

ELECTRICAL CHARACTERISTICS (Vcc=15V, f= 10 kHz, —20 < Topt < +70°C, unless

otherwise noted)

BLOCK CHARACTERISTIC SYMBOL | MIN. | TYP. [MAX. [UNIT TEST CONDITIONS
. |Output Voltage Vief | 475 | 5 |525 | V |lref=1 mA, Ta=25°C
o
:% Line Reguration REGN 2 25 |-mV rr:jvr::f‘:%\i 2B°C
§ Load Reguration REGL 1 15 | mV | 1TmASIref<10mA, Ta=25"C
£  |Temperature Coefficient TCV o 0.01 | 0.03 | %/°C |—20°C<Ta<#85°C, lrer = 1 mA
% [Short Circuit Output Current Ishort 35 mA | Vref=0
Frequency f 10 kHz |C7=0.01 uF, RT=12 k2
¢9= Standard Deviation of 10 9% 7 V<Vccs40 V, Cv, R, const.
G |Frequency (Note1) Ta=25°C
‘g Frequency Change with o | g |0°C<Te<70°C,Cr=0.014F
= | Temperature R1=12kQ
3 Frequency Change with 1 % 7 V<V(;c<40 V, C1=0.01 uF
Voltage Ta=25C, RT=12k8
Input Bias Current -2 | =10 | A |0V <H2BV
[ .
'ETTQ c Maximum Duty Cycle 45 % |v=0
?‘3 §§ (Each Output)
2% | input Threshold Voltage Vin 0o | 3 |33 | y |ferodutyoyde
Maximum duty cycle
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BLOCK CHARACTERISTIC SYMBOL| MIN. | TYP. | MAX.|UNIT | TEST CONDITIONS
Input Offset Voltage Vio1,2 2 10 | mV {Voamp=2.5V
< | Input Offset Current lo1,2 25 | 260 | nA {Voamp=2.5V
'% Input Bias Current 0.2 1 MA {Voamp=2.5V
[
| Common Mode | Low —0.3
g Input Voltage High Viem Veo2 V |7 VVces40 Vv
é Open-loop Voltage Amplification Av 60 74 dB [Voamp=3V
< Unity Gain Bandwidth 500 | 650 | kHz
g Common Mode Rejection Ratio CMR 65 80 dB |Vce=40V, Ta=25°C
% [output Sink Current 03 | 06 mA |Voamp=0.7 V
Output Source Current -2 mA |Voamp=3.5V
s é Input Threashold Voltage 4 45 V |Zero Duty Cycle
2 8 |Input Sink Current 0.3 | 0.6 mA |V(pin 3)=0.7 V
Collector Cutoff Current IcER 2 100 | MA [Vcg=40V, Vcc=40 V
Emitter Cutoff Current —100 | mA [Vce=Vce=40 V
1c=200 mA, Vg=0,
VCE(sat) 11 13| v |© E
. common Emitter
Collector Saturation Voltage =200 A VsV
E: m , c=
Vv 15 | 25 \%
.5 CE(ON) Emitter follower
3 common
n Output Voltage . 100 | 200 ns
5 Emitter
a — - tr Vee=15V, R =15082
5 . . Emitter
o Rise Time 100 | 200 ns
follower 10=100 mA
common .
Output Voltage .m 70 200 ns
Emitter o
- 1t Ta=25C
. Emitter
Fall Time 70 200 ns
follower
Vee=15V
— 8 |Standby C t I¢ 12.5 A
% § andby Lurren CClsB) 8 m all other inputs and outputs open
F 0 [Bias Current lccen 10 mA |V(pin 4)=2 V, see fig.1

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

Test Circuit
Test Input

VOLTAGE WAVEFORM

Voltage at
1

Voltage at
2

Voltage at

cr

Threshold —~—--——2 -
Dead-time Control Voltage !
Input |
|
I
i

p——od

Feed Back

0.7V
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Vee=15v
? RL_ R
150 Q
2 ws 150 Q
Vee 2w
o——ﬂ)-'Dead time Cy o Output 1
{ (3), E
C, O Output 2

o—q
12kQ (g Ry
Crt
0.01,p] ‘f’}EA.

l +)|C.L
!; (—)fSense

E;

Ref
Out

—

50 kQ3
3

| Threshold

y Voltage — |

[ 1 0%
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uPC648

12 Bit High Speed Multiplying D/A Converter

GENERAL DESCRIPTION

The uPC648 is 12 bit monolithic multiplying D/A
converter represent a new level of high speed and ac-
curacy. The uPC648 is the first 12 bit D/A converter
ever built using standard processing without the re-
quirement of thin film resistors and or active trimming
of individual devices.

EQUIVALENT CIRCUIT

FEATURES

All grades 12 bit monotonic over temperature
Differential nonlinearity to £0.025% FS max.
Trimless design

Fast settling output current: 400 ns Typ.
Direct interface to TTL, CMOS, ECL, NMOS
Am6012 Direct Replacement

ORPERING INFORMATION

V+ V| cMSB2nd 3rd 4th 6th 6th 7th 8th 9th 10th 11th LSB
T T o) T o 0o o ? [ [oe]
o 13 |1 12 I3 Ja ls j6 7 18 |9 [0 11 hi2 ‘
Y |18 20 pin Ceramic DIP
l e e S DL =5 lout (Dual In-Line Package)
VREF 14 ST BB I B B B RS 6S 68 B3 168 .= lout
ke PEPE BRI EPRCR N |
15 | HF ,
VREF o471 ™
(-) 3 Ladder Net Work
J)TG 17
COMP V-
CONNECTION DIAGRAM (Top View)
wsee, .1 ~ 200Vt
B,[O2 190 )
B, 3 180 1o
B, 4 17@ vV
B;[Q5 16 [J COMP
Bs Q6 153 VREF(-)
8, Q7 14D VReF(+)
B, []8 133GND/VLC
B, (]9 12[J B,, LSB
B,,[J10 1138,
MPCB48D
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ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER SYMBOL uPC648 UNIT
Power Supply Voltage Range vt —v— 36 v
Logic Input Voltage Range V£ —5~+18 \%
Output Voltage Range Vo -8~ +12 Y,
Reference Input Voltage Range ViREF v—~vt \
Reference input differential Vtegr — Vrer 18 Vv
Voltage Range
Reference Input Current Range IREF 1.25 mA
Total Power Dissipation Pt 500 mwW
Operating Temperature Range Topt —20~+80 °C
Storage Temperature Range Tstg —bb ~ +1256 °C

RECOMMENDED OPERATING CONDITIONS (V¥ =15V, Ta =0~ 70°C)

PARAMETER SYMBOL CONDITIONS MIN. | TYP. | MAX. UNIT
vt +45 | +15 | +18
P ly Volt \%
ower Supply Voltage = 18 | —15 | —108
Ambient Temperature Ta 0 | +25 +70 °c
Reference Input Current IREF 02 | 1.0 1.1 mA
High level Input Voltage ViH Vic=0V +2.0 +18 \Y
Low Level Input Voltage ViL Vic=0V -5.0 +0.8 \
Output Voltage Voc D.N.L. <#0.025% FSR —-5.0 0 +10 \Y
ELECTRICAL CHARACTERISICS (Vi =+15V, IrRer = 1.0000 mA, 0°C < Ta< 70°C)
CHARACTERISTIC SYMBOL CONDITIONS MIN. | TYP. | MAX. UNIT
Resolution 12 12 12 Bit
Monotonicity 12 12 12 Bit
Differential Nonlinearity D.N.L. +0.026 | %FSR
Nonlinearity N.L +0.05 %FSR
VRer = 10.000 V, Ta=25°C
Full Scale Current | 3.935(3.999 | 4.063 A
FS | Rys = Ris = 10.000 kQ m
Algs
Full Scale Tempco !l—Fé——[ﬁ: +40 | ppm/°C
Full Scale Symmetry lrs—IFs £2.0 MA
Zero Scale Current lzs 0.10 MA
To +% LSB, Ta=25°C
Settling Time Ts ' 400
9 all bits ON or OFF ns
) tPLH
Propagation Delay 50 % to 50 % 50 ns
tPHL
Output Capacitance Co 35 pF
Logic Input Current I —-HBVILV) <+18V 40 MA
Reference Bias Current Igt -2.0 MA
Reference Input Slew Rate AIgep/ATI| Cc =0 Ry4 =800 40 | 8.0 mA/us
ISVR*| V+=+13.6~+165V,V™=-16V +0.001
Supply Voltage Rejection : - %FSR/%
PPy ge nel ISVR—| |V—=135~-165V, Vt=+15V +0.001 | 7
+. + =+
Power Supply Current ™ v oV 85
=1 V==—16V —180 | mA
12 V=415V 8.6
172 V™ =-16V —18.0
P + = - = __
Power Dissipation 2 V=4V, V 15V 312 mwW
Pp2 vt=4+15V, V"= -15V 397




1uPC649

Monolithic Sample and Hold Circuit

GENERAL DESCRIPTION

MPCB49 is monolithic sample and hold circuit. JFET
and bipolar transistors are combined on the same chip to
provide a high input impedance output buffer and high
speed input buffer. Operating as a unity gain input
buffer, dc accuracy 0.004 % typical and acquisition
time is as low as 6 us to 0.01 %.

EQUIVALENT CIRCUIT

FEATURES

® Fast acquisition time

® Gain accuracy 0.004 % typ.

® |nput offset Voltage 2 mV typ.
® Direct interface to TTL, CMOS
® [ F398 Direct Replacement

ORDERING INFORMATION

+ PC649D
OFFSET v H
»—? 5 OUTPUT 8 pin Ceramic DIP
- (Dual In-Line Package)
INPUT 3 ! }
|
|
LOGIC !
INPUT 8 +' | 300 ‘
_____ J |
LOGIC 7 +— |
REFERENCE
_______ o —d
6 v~
HOLD
CAPACITOR
RAM (Top View)
vt [0 1 8] LoGiC INPUT
OFFSET f__2_' 7] Loic REFERENCE
INPUT E E HOLD CAPACITOR
v [2] 5] ouT PUT
uPC649D
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ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER MPCB49 UNIT
Voltage between V* and V— ' 36 \Y
‘Input Voltage Range (Note 1) +15 Vv
Logic to Logic Reference Differential Voltage —-30to +7.0 \%
Output Short Circuit Duration Indefinite S
Hold Capacitor Short Circuit Duration 10 S
Power Dissipation D Package 500 mwW
Operating Temperature Range D Package —20 to +80 °c
Storage Temperature Range D  Package —55 to +150 °C

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

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

PARAMETER CONDITION MIN. TYP. MAX. UNIT
Power Supply Voltage +5 +15 +16.5 \
Analog Input Voltage -115 +11.6 \Y
Sample Mode Logic Input Voltage VReg =0 27 5.25 \%
Hold Mode Logic Input Voltage VRer =0 =15 0.5 \
Logic Input Voltage Slew Rate 0.2 V/us
Hold Capacitor 0.001 0.1 MF

TYPICAL CONNECTION GUARDING TECHNIQUE (Bottom View)

LOGIC vt
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ELECTRICAL CHARACTERISTICS
(VE=115V, Ta=25°C, —11.5 V< V;y < +11.5 V, Cy = 0.01 uF, R, = 10 kQ)

CHARACTERISTIC MIN. | TYP. |[MAX. [UNIT CONDITIONS

Input Offset Voltage 7.0 | mV
Input Bias Current 50 nA
Input Impedance 1010 Q
Gain Error 0.01 %
Feed through Attenation Ratio 80 dB =1kHz
Qutput Impedance 40 Q
Hold Step Voltage 25 | mV | Vout=0
Leakage Current Into Hold Capacitor 200 | pA vi=15Vto 18V

— 4 us | AVout=10V, 0.1 % Error, Cy = 1,000 pF |
Acquisition Time |

20 us | AVout=10V, 0.1 % Error, Cq =0.01 uF :

Hold Capacitor Charging Current 5 mA | Viy —Vout=2V
Logic Input Current 10 MA
Logic Threshold 0.8 2.4 \%
Supply Voltage Rejection Ratio 80 dB
Supply Current 65 | mA |VE=%15V 10218V
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CASE OUTLINE DIMENSIONS (Unit: mm)

A Suffix

8 pin Metal Can Package

$9.40MAX.

$8.50MAX.

0.38

12.5MIN. 4.50MAX.

"'¢5.08

D Suffix R065 |8 7 6 5 §
=
12 3 4 =
10.5 MAX.
7.62
1.5
© = Q
. . (=] 2 0!
8 pin Ceramic DIP #«_ ) | J
(Dual In-Line Package) )
o .25
0.5 ~
2.54 0~v15°
. 1413121110 9 8
D Suffix -
R1.0
«
©
TV VY VY VYV
12 3 4567 7.62
19.9MAX. %
E T
& —
14 pin Ceramic DIP g
(Dual In-Line Package) «
0.46 0.25"“'
2.64 : 0~15°
D Suffix CRRBRZURS
R1$ '
<O
W W A A AP S A w
1234567 8
19.9 MAX.
] 7.62
<
.k | = 1
z 8
16 pin Ceramic DIP s w
(Dual In-Line Package) g g
- 3 -
2.54 0.46%0.10 1.5 N __+0,10 0~15°
0.25 -0.05
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18 17 16 15 14 13 12.11 10

D Suffix R1.0
~
- ©
123 456 7829
o 23.2 MAX. N
[‘ 1.2 | N 7.62
he < )
o L 1=
Z - I
18 pin Ceramic DIP 3'1':_ © ]_“‘_J.
(Dual In-Line Package) cm,; g
AL 2
254 045 N T0B e
2019 18 17 16.156 14 13 12 11
[N T T W W A L
D Suffix RO.8 ®
o
RIS WA RN RN
l12345678910
f 25. > 7.62
< l-—‘
=
] 8
w
20 pin Ceramic DIP z
(Dual In-Line Package) ;
N 010
2.54 0.46+0.10 1.5 0.25 _0:05 01560
10.5 MAX.
C Suffix R1 oo
N .
| ™ D NS Gy s gy W |
E % 24
<
3 :‘{_ s
8
8 pin Plastic Molded DIP s 0.25
(Dual In-Line Package) ~
o - Lo.s
2.54 0°v15°
4.2 e
nnlm ) [g
C Suffix 15
<
-5
| S G Sy iy S gy v | "
B
10.56 MAX.
%
~. < x.
8 pin Plastic Moided DIP . ji s
(Dual In-Line Package) l oi~
i w ¥
™
12 This package is used
’ P 3C
06 254 Only for the uPC342
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73
rS
<
>
x

-
>
-
w
s
)
-
=
-
o

C Suffix

=1
[Ta®

2
6.4 I

-]
o]
we]
INq)
o]

=]
~=

> & . 7.62
= 18a4 2
2 s
S 8
<
14 pin Plastic Molded DIP z
(Dual In-Line Package) >
< % .
0.5:0.1 2.54 NO 25+0.10 0~v15°
“Y-0.05
19.4 MAX.
16 15 1415531'8 9
C Suffix han
R1 J;
1234567 8
13 X 7.62
A
8 2 1 =
— o 8
z Bal p
s Z
16 pin Plastic Molded DIP o =
(Dual In-Line Package) S i . 3 WL
05+0.1 254 P o
+0.01 015
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THERMAL INFORMATION

The power dissipation capability of semiconductor devices is limited by the maximum allowable junction tempera-
ture, the ambient temperature, and the thermal resistance between the junction and the ambjent environment.

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

equation.
Ti—Ta=Pp Oya
where Tj = junction temperature, °C
Tan = ambient temperature, °C
Pp = power dissipation, W
©,5 = thermal resistance, junction to ambient, ‘cw

The maximum allowable junction temperature is 150°C, however, the maximum junction temperature of plastic
package 1C's should be 125°C because of the storage temperature range limitation.
The dissipation derating curves that follow assume the ambient environment is still air, and that no heat sink is used.

1. 8 Pin Metal Can Package and Cavity DIP

DISSIPATION DERATING CURVE

)4 = 200 °C/W typ. Tj max = 160°C

> 500 \
£ 5 mW/°C . cinati
é400 \ The maximum power dissipation value of 500 mW
,g \ has been fixed considering the practical applications of
= op amps and comparators.
-2 300
la)
b
3
& 200
=
o
|_

100

0 20 40 60 80

Ambient Temperature—° C

255



Total Power Dissipation—mW

Total Power Dissipation—mW

Total Power Dissipation—mW

256

2. 14 Pin Through 20 Pin Cavity DIP

DISSIPATION DERATING CURVE

T T
OP Amps & Comparators

\1 mw/°C

[o.]
o
o

N

600

400

D/A A/D Converters

200

20 40 60 80
Ambient Temperature—°C

3. 8 Pin Plastic Molded DIP
DISSIPATION DERATING »CURVE

100

500

400

300

N\ 5mw/C

200,

100

20 40 60 80
Ambient Temperature—°C

4. 8 Pin Plastic Molded DIP
DISSIPATION DERATING CURVE

800

600

™~

400

\ 7 mW/°C

200

20 40 60 80
Ambient Temperature—°C

@y =90 °C/W typ. Tj max = 150°C

The maximum power dissipation value has been fixed
considering the practical applications.
Op Amps & Comparators 900 mW
D/A A/D converters 500 mwW

{(except for uPC4556C, uPC4557C, uPC259C/4560C
MPC617C/1555C)

©,a =200 °C/W typ. Tj max = 125°C
JA

The maximum power dissipation value of 350 mW
has been fixed considering the practical applications of
op amps and comparators.

(For uPC4556C, uPC4557C ; uPC259C/4560C, uPC617C/
1555C)

Oy = 140 °C/W typ. Tj 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, uPC259C/4560C 700 mW
uPCB617C/1555C 600 mW



5. 14 Pin Plastic Molded DIP
DISSIPATION DERATING CURVE

@4 = 140 °C/W typ. Tj max = 125°C

800 The maximum power dissipation value of 570 mW
% has been fixed considering the practical applications of
é op amps and comparators.

% 600
.% 7 mW/C
o \
g S
a.
=
(o]
= 200
0 20 40 60 80 100

Ambient Temperature—°C

6. MINI FLAT Package

When the MINI FLAT IC’'s are mounted on a hybrid IC, the heat radiation through the leads is increased. When
resin coated, the heat radiation through the resin to the environment is further increased. As a result, the thermal
resistance in the mounted state is much smaller than in element form alone.

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

6-A 8 Pin MINI FLAT Package
DISSIPATION DERATING CURVE

600 One element only

500 ©)a =220 °C/W Tj max = 125°C
% 440 mW JA W] 5
5 L
E 400 Q The maximum power dissipation value of 440 mW
:% o"\@/o has been fixed considering the maximum junction tem-
2300 \C\’ perature and the practical applications of MINI FLAT
S IC’s.
& 200,
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Ambient Temperature—° C
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6-B 14 Pin MINI FLAT Package
DISSIPATION DERATING CURVE

600

o2}
Q
o

»H
(=]
o

200

Total Dissipation—mW
w
o
S

100
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550 mW One element 6nly
N
\“%,))
Z,
o
h
T
25 60 75 100

Ambient Temperature—°C

125

©ya = 180 °C/W Tj max = 125°C

The maximum power dissipation value of 550 mW
has been fixed considering the maximum junction tem-
perature and the practical applications of MINI FLAT
IC’s.
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