7 DATA SHEET
BIPOLAR ANALOG INTEGRATED CIRCUITS

~«PC1100, «PC1150

DUAL SWITCHING REGULATOR CONTROL CIRCUIT

DESCRIPTION

The uPC1100, uPC1150 are PWM type dual switching regulator control circuits which incorporate 2.5 V voltage reference,
variable frequency oscillator, two sets of synchronized switching control circuits, timer latch short protection circuit and
ON/OFF control circuit on a single monolithic chip. The uPC1100, uPC1150 feature low supply voltage operation, low stand-
by current and low supply current therefore, these 1Cs are the optimum choise for battery operated portable equipments
power supply and other DC-DC converter applications. Two ICs are available in accordance with short protection method.

FEATURES

Two outputs synchronized operation

Wide supply voltage range 3.6 V= Vgec =40V

Low stand-by and supply current stand-by mode; 2.2 mA, operation mode; 2.5 mA
Timer latch short protection circuit

MUPC1100 — Two outputs cut off when one channel becomes short state.

MPC1150 — Only short channel cuts off.

Internal ON/OFF control circuit

ORDERING INFORMATION

PART NUMBER PACKAGE QUALITY GRADE
uPC1100C 16 pin Plastic DIP (300 mil}
uPC1100GS 16 pin Plastic SOP (300 mil)
Standard
uPC1150C 16 pin Piastic DIP (300 mil)
uPC1150GS 16 pin Plastic SOP {300 mil)

Please refer to ‘‘Quality grade on NEC Semiconductor Devices’* {Document number 1EI-1209) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.
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(0.D.No. IC—7542)
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CONNECTION DIAGRAM (Top View)
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ABSOLUTE MAXIMUM RATING (T, =25 °C)
PARAMETER SYMBOL RATING UNIT

Supply Voltage Vee 41 A\

Error Amplifier Input Voltage V) 20 \"

Output Voltage Vo 41 \Y

Output Current lo 25 mA

Total Power Dissipation C Package P1q 1 000 mW

Total Power Dissipation GS Package Pro 694 mW

Operating Temperature Range Topt —20 to +85 °C

Storage Temperature Range Tstg —b5 to +150 °c

RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL MIN. TYP. MAX. UNIT

Supply Voltage Vee 3.6 40 A\
Error Amplifier Input Voltage V| 1.09 1.45 \"
Output Voltage Vo 40 \"
Output Current [Fe) 20 mA
Current into Feed-back Terminal lFT 45 HA
Timing Capacitor Cr 150 15 000 pF
Timing Resistor Rt 5.1 100 k2
Oscillator Frequency fosc 1 500 kHz
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ELECTRICAL CHARACTERISTICS (T, = —20 °C to +85 °C, Ve = 6 V, fosc = 100 kHz)

BLOCK PARAMETER SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS
Start-up Voitage VCC(L to H) 2.72 V | T4=25°C, IRgp=0.1 mA
Und
VgltZ;e Stop Voltage VCC(H to L) 2.60 V | T4=25°C, IREF=0.1 mA
égﬁ'f;f:t Hysteresis Voltage VH 80 120 mV | T4=25 °C, IREF=0.1 mA
Reset Voltage (Vcc) VR 23 2.7 V | Ta=25°C, IREF=0.1 mA
Reference Voltage VREF 2.40 2.50 2.60 \Y% IREF=1 mA
Line Regulation REG|N 2 125 mV |3.6V=Vgc=40V
Refer-
ence. | Load Regulation REG| 1 7.5 mV |01 mASIREES1 mA
Voltage —1 —0.1 1 % |—20°C=T,=+25°C, IggF=0
Section | Temperature Coefficient AVREE/AT ~ -
-1 —-0.2 1 % |+25°C<T,<+85°C, IRgF=0
Short Circuit Current lo short 25 10 30 mA | VREF=0
Oscillation Frequency fosc 80 100 120 kHz | CT=680pF, RT=11 kQ
Oscil- Frequency Line Regulation At AV e 0.1 % | Ta~25°C,3.6 VEVcs40V
lator
Section -5 2 5 % —20 °C§Ta =+25°C
Frequency Temperature Coefficient | Af/AT S S
—5 -2 5 % +26°C=Tyz=+85°C
Dead- Input Bias Current IBD 1 uA
(T:'omnfm, Low Level Threshold Voltage VTH(L) 1.20 1.45 V | On-duty 0 %
Section | High Level Threshold Voltage VTH(H) 2.05 2.25 \ On-duty 100 %
Input Offset Voltage Vio -10 10 mV Vg Amp=1.26 V
Input Offset Current ho —100 100 nA | Vo Amp=1.25V
Input Bias Current ig 160 500 nA Vo amp=1.25V
Common Mode Input Voltage VICcR 1.05 1.45 Y 3.6 VEVgces40V
Error Open Loop Voltage Gain Ay 70 80 dB | RNyF=200 k2
Ameli- | Unity Gain Bandwidth funity 15 MHz
Section | common Mode Rejection Ratio CMR 60 80 dB
Vomt VREF—0.1 \Y
Maximum Output Voltage om
Vom— 1.0 v
Output Sink Current 10SINK 0.5 1.6 mA | Vip=—0.1V, Voamp=1.15V
Output Source Current l10SOURCE —-45 —70 HA | VID=0.1V,VoaMP=2.3 V
1 100 uA | V=40V
Collector Cutoff Current LEAK °
ILEAK(OFF) 10 uA | Vce=0, V=40V
(S)eucttpi’gr: Collector Saturation Voltage VOosaT 0.95 1.3 \ 10=20 mA
QOutput Voltage Rise Time ty 150 ns | Rp=500 Q
Output Voltage Fall Time tf 180 ns Rp=500 £
Short Input Sense Voltage VTH 2.05 2.25 2.45 \% Ta=25°C
gichit UV Sense Voltage (15 pin) Vuv 05 0.6 038 V | Tg=25°C
rotec-
tion Source Current louv 10 15 25 LA | Tg=25°C, VpLY=0
Section e lay Time tpLY 55 ms | CpLy=1 uF
8N/OFIF ON/OFF Threshold Voltage VerL 0.6 1.0 1.2 V | VReF=0
ontro
Section |Stand-by Current Iccl 10 EA | VON/OFE (4 pin)=0
' VON/OFF (4 pin)=1.5V,
tand-by Current | 2 .
Stand-by Curren CCs 2 3.1 MA | No Output Voltage
Total =
R C1=680 pF, RT=11 k2
Bias Current 1 25 3.4 mA . ’
CCa VON/OFF (4 pin)=1.5 V
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TYPICAL CHARACTERISTICS (T,=25°C, Vgc =6V)

PT--Total Power Dissipation—W

VREF —Reference Voltage—V

fosc—Oscillation Frequency —Hz
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Afggc—Oscillation Frequency Deviation—9%

VTH(L)v VTH(H)—Low Level, High Level Threshold Voltage—V

TpLy—Delay Time—ms

OSCILLATION FREQUENCY DEVIATION vs.
AMBIENT TEMPERATURE
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OPERATING WAVEFORMS
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TYPICAL APPLICATION CIRCUIT

Veg=6Vto 9V
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PACKAGE DIMENSIONS
16 PIN PLASTIC DIP (300 mil)
#PC1100C, uPC1150C
16 9
OOMmMArmir
A _
J
| A [ IO N NG R O N B |
1 8
A
L
D BNn®m CB M 0~15°
P16C—100—-300B
NOTES ITEM MILLIMETERS INCHES
1) Each lead centerline is located within 0.25
mm (0.01 inch) of its true position (T.P.} at A 20.32 MAX. 0.800 MAX.
maximum material condition. ’ B 1.27 MAX. 0.050 MAX.
C 2.54 (T.P.) 0.100 (T.P.)
2) Hlem "K” to center of leads when formed o o5a
parallel. D 0.50%0-1° 0.020 0005
F 1.1 MIN. 0.043 MIN.
G 3.5%93 0.138%0:012
H 0.51 MIN. 0.020 MIN.
| 4.31 MAX. 0.170 MAX.
J 5.08 MAX. 0.200 MAX.
K 7.62 (T.P.) 0.300 (T.P.)
L 6.5 0.256
M 0.25%868 0.010%8:333
N 0.25 0.01
P 1.1 MIN. 0.043 MIN.




NEC «PC1100, ,PC1150

16 PIN PLASTIC SOP (300 mil)

uPC1100GS, uPC1150GS
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NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.12
mm (0.005 inch) of its true position (T.P.) at A 10.46 MAX. 0.412 MAX.
maximum material condition. B 0.78 MAX. 0.031 MAX.
C 1.27 (T.P) 0.050 (T.P.)
D 0.403:32 0.016%5:3%3
E 0.1%0.1 0.004+0.004
F 1.8 MAX. 0.071 MAX.
G 1.55 0.061
H 7703 0.303+0.012
I 5.6 0.220
J 1.1 0.043
K 0.20*342 0.00898%%
L 0.6+0.2 0.024%0.508
M 0.12 0.005
N 0.10 0.004
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RECOMMENDED SOLDERING CONDITIONS

The following conditions (see table below) must be set when soldering this product.
Please consult with our sales offices in case other soldering process is used, or in case soldering is done under different
conditions.

TYPES OF SURFACE MOUNT DEVICE

For more details, refer to our document “SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY MANUAL”
(IEI-1207).

uPC1100GS, uPC1150GS
Soldering process Soldering conditions Symbol

Peak package’s surface temperature: 230 °C or below,
Ref! ime: 3 I 10° i

Infrared ray reflow eflow time: 30 seconds or below (2 C or higher), (R30-00-1
Number of reflow process: 1,
Exposure limit*: None
Peak package’s surface temperature: 215 °C or below,

. . [} -

VPS Reflow time: 40 seconds or below (200 °C or higher), VP1500-1
Number of reflow process: 1,
Exposure limit*: None

*: Exposure limit before soldering after dry-pack package is opened.
Storage conditions: 25 °C and relative humidity at 65 % or less.
Note: Do not apply more than a single process at once, except for “‘Partial heating method"’.
TYPES OF THROUGH HOLE MOUNT DEVICE
uPC1100C, uPC1150C
Soldering process Soldering conditions Symbol

Wave soldering Solder temperature: 260 °C or below,

Flow time: 10 seconds or below

REFERENCE
Document Name Document No.
Quality control of NEC semiconductor devices TEM-1202
Quality control guide of semiconductor devices MEI-1202
Assembly manual of semiconductor devices 1EI-1207
NEC semiconductor device reliability/quality control system 1E1-1212
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[MEMO]

No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporation assumes no responsibility for any errors which rivay appear in this
document.
NEC Corporation does not assume any liability for infringement of patents, copyrights or other intellectual
property rights of third parties by or arising from use of a device described herein or any other liability arising
from use of such device. No license, either express, implied or otherwise, is granted under any patents,
copyrights or other intellectual property rights of NEC Corporation or others.
The devices listed in this document are not suitable for use in aerospace equipment, submarine cables, nuclear
reactor control systems and life support systems. If customers intend to use NEC devices for above applications
or they intend to use "Standard" quality grade NEC devices for applications not intended by NEC, please contact
our sales people in advance.
Application examples recommended by NEC Corporation
Standard: Computer, Office equipment, Communication equipment, Test and Measurement equipment,
Machine tools, Industrial robots, Audio and Visual equipment, Other consumer products, etc.
Special:  Automotive and Transportation equipment, Traffic control systems, Antidisaster systems, Anticrime
systems, etc.
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