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NEC Electronics Inc. CONTROL CIRCUIT
Description Pin Configuration
The uPC1042 is a switching regulator control circuit
designed for use in Switch Mode Power Supplies +tnputa 7" 1|0 compensation 1
{SMPS). The uPC1042 uses the Pulse Width Modulator ~Input A [ v
Compensation 2 [ 14 [] GND2

Technique (PWM) and features on chip voltage refer-
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lator comparator, pulse steering flip flop, dual phase ~ tnput B [ ,,3V:EF
output drivers, and deadtime adjustment. The uPC1042 Dead Time Adj. [] wger
is ideal for forward and push-pull converters with GND1 [ S[1Rr
minimum external circuitry. 83-0024854
Features Ordering Information
[J Internal oscillator has symmetrical triangular Operating
waveform Part Temperature
O Adijustable dead time (0 to 100%) Number Package Range
O Includes a misoperation-preventing circuit at low HPC1042C Plastic DIP —20°C to +85°C
input voltage
O No double pulsing of outputs
O Error amplifier I can operate with 0 V input
voltage level
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uPC1042 NE C

Absolute Maximum Ratings Recommended Operating Conditions
Ta=25°C Limits
Supply Vohtage v Parameter Symbol m Unit I:or:;l'i:itons
Ouiput Voltags v Supply N 512 " ;
Oulput Current {Each Output) 100 mA Voltage
Reterence Output Current 40 mA 3:::::!“ Vo 24 32 v
Total Power Dissipation 800 mw
Operating Temperature Range —20 to +85°C g::':::“ lo 5 20 4 mA
Storage Temperature Range —40 10 +125°C Refersnce
Comment: Stress above those listed under “Absolute Maximum Output lpRer 0 3 5 mA
Ratings” may cause permanent damage to the device. This is a Current
stress rating only and functional operation of the device at these Dscillation
or apy other _conditiqqs apovg those indicated in the operational Frequency losc 20 40 100 khz
sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device
reliability.
Electrical Characteristics
V+ =12V, Tp = 25°C unless otherwise noted
Limits Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Reference Section
Output Voltage Vp 4.6 5.0 5.4 v lg=0
Line Regulation REGIN 13 35 my BV<=V+<20V,Iger=10
Load Regulation REGL —2.5 —10 mV  0<lger =20 mA
Ripple Rejection RR 60 dB f=120 Hz
Vier Drift AVREp/ AT 200 750 w/°t —20°C < Tppy < +85°C
Low Yoltage Stop Section
Slartup Voltage V+(Lto H) 15 v 0<V+ =12V
Hysteresis Voltage Vys 0.5 v DV <12V
Oscillator Section
Maximum Oscillation Fraquency Finax 100 kHz
Initial Accuracy +5 +10 % Ry. C1 constant
Tempsrature Stability —6 —10 % —20°C < Tppy = +85°C
Output Voltage (High) Vou 4 v
Output Voltage [Low) Voo 2 v
Line Frequency Stahility +1 +2 1% B‘V=vy+=<20V
Error Amplifier 1 Section
Input Offset Voltage Vip +2 +10 my
Input Offset Voltage Drift AVi/ AT +4 10 p/°C —20°C < Tgpy < +85°C
Input Bias Current '} +13 +10 LA
Large Signal Yoltage Bain AyoL 72 817 dB
Common Made Input Voltage Viem 1.2 40 v
Common Mada Rejection Ratio CMRR 70 a8
Small Signal Bandwidth GBW 2 MHz Ay =0 dB, C; = 560 pF, Cp = 150 pF
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NEC

uPC1042

Electrical Characteristics (Cont.)
V+ =12V, Ta = 25°C unless otherwise noted

Limits
Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Error Amplifier 2 Section
Input Difset Voitage Via +3 +10 mv
Input Difset Voltage Drift AVjp/ AT +3 +19  p¥/°C —20°C < Tgpr = +85°C
Input Bias Current &y -1.5 —10 A
Large Signal Voltage Gain Ay 12 100 dB
Common Mode Input Voltage Viem 0 3 v
Common Mode Rejection Ratio CMRR 70 dB
Small Signal Bandwidth GBW 1.2 MHz  Ayz = 0 dB, C3 = 220 pF, C4 = 470 pF
Maximum Output Current 1.0 mA
Dead Time Adjustment Section
Input Bies Current Iy —45 A
Input Voltage (0% Duty) Vi 1.35 v
Input Voltage (100% Buty) Vin 33 v
Output Section
Collector 1o Emitter Voltage VCE 40 v Ip=1mA
Collector to Emitter Cutoff Current Iceo 10 uvh Vpe=40V
Collector Saturation Voltage VCE(SAT) 0.55 6.7 v ic =20 mA
RisaTime b RO " jp=20mA V- =12V, R = 5600
Fail Time t 70 ns
Total Standby Current Iccse 12 15 mA V+ =20V, Ipgr =0
Operating Characteristics
Ta = 25°C
Maximum Power Dissipation Oscillator Frequency vs. Rt and C1
1.2 ™
V=12V
5
10 3 Cr = 220 pF
;§ w \\ ' 470 pg
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.‘é \ % . \\\ C—
3 o8 ! : \\\\4—\
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% S N /\L I —
= 0.2 « 2200 pFY s .
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Ambient Temperature {°C} Timing Resisior (k)
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uPC1042

Operating Characteristics (Cont.)

TA =25 °C
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uPC1042

Typical Application

tosc - 40 kHz

V- {Blo 16V}

T
- 560 560
GND 2 cl
T
o Qutput Qutput 1000 p
B A
Rt
20 k
Comp.|16 [_vcc |15 lGND;l” Ts 113 [¢a |12 FEF—lﬁ Tr 1o [y |8
1

I -sV] l
br,;op VRFF Ose.
AN

F/F Q7

Loop Gain
Ayy ~ Re1
Error 25k
A |
me Ay = Rrz
100
Rr2; Rr2
Feedback Resistor
tor Gain Conirol
Comp. Comp. . _] Normally:
A | | I ND .
Ll_-l‘ l_vui I—E‘ 3]s 'ds ]_‘M_Jﬁ lD_Aﬂ7 G 8 AyyL = - 40dB
1 } 1 Ay = -~ 80dB
< c
" TIv
- C
Cag;ci!or: 5k ;5 K Rz
tor Phase b (3.6 K)
Compensation
3 Cs L
10k 1 0 ——=Cs
Sk 2 vp 50 k 100 (6.8K) T( 2] -[-
$ é Cs: Soft Start Capacitor
R4, Ry: Resistor for Dead Time Control
Vo Sense ~lp Sense
( 20to -50mV)
83-002504C
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uPC1042

internal Waveforms (Timing Charts)
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