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Current Mode PWM Controller

UC1842/3/4/5
UC2842/3/4/5
UcC3842/3/4/5

FEATURES
e Optimized for off-line and DC to OC
converters

e Low start up current (<1mA)

e Automatic feed forward compensation
® Pulse-by-pulse current limiting

¢ Enhanced load response characteristics
o Under-voltage lockout with hysteresis

® Double pulse suppression

e High current totem pole output

e Internally trimmed bandgap reference
o 500KHz operation

® Low Ro error amp

ABSOLUTE MAXIMUM RATINGS (Note 1)

DESCRIPTION

The UC1842/3/4/5 family of control ICs provides the necessary features to implement
off-line or DC to DC fixed frequency current mode contral schemes with a minimal
external parts count. Internally implemented circuits include under-voitage lockout
featuring start up current less than 1mA, a precision reference tnmmed for accuracy at
the error amp input, logic to insure latched operation, a PWM comparator which also
provides current limit control, and a totem pole output stage designed to source or sink
high peak current. The output stage. suitable for driving N Channel MOSFETSs, 1s fow in
the off state.

Differences between members of this family are the under-voltage lockout thresholds
and maximum duty cycie ranges. The UC1842 and UC1844 have UVLO thresholds of
16V (an) and 10V (off), ideally suited to off-line applications. The corresponding
thresholds for the UC1843 and UC1845 are 8.5V and 7.9v. The UC1842 and UC1843
can operate to duty cycles approaching 100%. A range of zero to < 50% 1s obtained by
the UC1844 and UC1845 by the addition of an internal toggle flip flop which blanks the
output off every other clock cycle.

CONNECTION DIAGRAM

Supply Voltage (Low Impedence Source) ................. 30v
Supply Voltage (lcc <30mA) .................... Self Limiting DIL-8 (TOP VIEW) S0O-16 (TOP VIEW)
OULPUL CUITENY .. ..ot t1A N or J PACKAGE DW PACKAGE
Output Energy (Capacitive Load) ......................... 5ul) e [T 18] ne
Analog Inputs (Pins 2,3} ................... .. -0.3V to +6.3V
Error Amp Output Sink Current .................oooo... 10mA ne [Z] [15] Yoer
Power Dissipation at Ta < 25°C (DIL-8) ................... 1w comr [3] 73] ..
Derate 8mW/°C for Ta > 25°C
Power Dissipation at Ta < 25°C (SO-14).............. 725mwW Ve 2] 13 v.
Derate 5.8mW/°C for Ta > 25°C tseuse 5] [73) outeuT
Storage Temperature Range ................ -65°C to +150°C
Lead Temperature (Soldering, 10 Seconds)............. 300°C R ¢, [€] [11] srounD
Note: 1 All voltages are with respect to Pin 5. ER
All currents are positive intg the specified terminal nelz Eg\gUND
NC |8 9| NC
NC = NO CONNECTION
BLOCK DIAGRAM
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GRouND 5 /9] || | e
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CuRReNT [ 751
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Note: 1 A = DIL-8 Pin Number. B = SO-14 Pin Number.
2 Togegle flip flop used only in 1844 and 1845.
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ELECTRICAL SPECIFICATIONS

UC1842/3/4/5
UC2842/3/4/5
uc3842/3/4/5

(Unless otherwise stated, these specifications apply for -55 < Ta<125°CforUC184X; -25 <Ta <85°C
for UC284X; 0 < Ta < 70°C for UC384X; Vcc = 15V (Note 5); Ry = 10K; Cr = 3.3nF.) Ta=Ty

PARAMETER TEST CONDITIONS Bg;::; uc3sax UNITS
Mmin. [ Tve. | max. [ min | TYe. [ max.
Reference Section .
Output Voltage Ti=25°C.lp = 1mA 495 5.00 5.05 490 5.00 5.10 v
Line Regulation 12 < VN <25V 6 20 6 20 mV
Load Regulation 1 <lg < 20mA 6 25 6 25 mV
Temp. Stability (Note 2) 02 04 02 04 |mv/seC
Total Qutput Variation Line, Load, Temp. (Note 2) 4.9 51 4.82 518 v
Qutput Noise Voltage 10Hz < f < 10KHz, Tj = 25°C (Note 2) 50 50 w
Long Term Stability Ta = 125°C, 1000 Hrs. (Note 2) 5 25 5 25 mV
Output Short Circuit -30 -100 -180 =30 ~-100 -180 mA
Oscillator Section
Initial Accuracy T, =25°C (Note 6) 47 52 57 47 52 57 KHz
Voltage Stabiity 12 < Vge < 25V 02 1 0.2 1 %
Temp. Stability Tmin < Ta < Tmax (Note 2) 5 5 %
Amplitude Vein 4 peak to peak 1.7 1.7 v
Error Amp Section
Input Voltage Vein 1 = 2.5V 2.45 2.50 2.55 242 2.50 258 v
Input Bias Current -0.3 -1 -0.3 -2 uA
AvoL 2<Vp <4V 65 90 65 90 daB
Unity Gain Bandwidth (Note 2) T,=25°C 0.7 1 0.7 1 MHz
PSRR 12 < Vge < 25V 60 70 60 70 dB
Output Sink Current Vein 2= 2.7V, Vpin 1 = 1.1V 2 6 2 6 mA
Output Source Current Vein 2 =23V, Vpin 1 = 5V -05 -08 -0.5 -0.8 mA
Vour High Vein 2 = 2.3V, RL = 15K to ground 5 6 5 6
Vour Low Vein 2 = 2.7V, RL = 15K to Pin 8 0.7 1.1 0.7 11
Current Sense Section
Gain (Notes 3 & 4) 2385 3 3.15 2.85 3 315 ViV
Maximum Input Signa! Vein 1 = 5V (Note 3) 09 1 1.1 09 1 1.1 v
PSRR 12 < Vge < 25V (Note 3) 70 70 dB
Input Bias Current -2 -10 -2 -10 uA
Delay to Output Veinz=0to 2V 150 300 150 300 ns
Output Section
Output Low Level Isink = 20mA 0.1 04 01 04 \Y
Isink = 200mA 1.5 2.2 15 22 Y
Output High Level Isource = 20mMA 13 135 13 13.5 v
Isource = 200mA 12 135 12 135 v
Rise Time T, = 25°C, CL = InF (Note 2) 50 150 50 150 ns
Fall Time T, = 25°C, CL = InF (Note 2) 50 150 | 50 150 ns

Notes: 2. These parameters, although guaranteed, are not 100% tested in production.
3. Parameter measured at trip point of latch with Vpyy 2 = 0.

4. Gain defined as:

aAVeIN 3

_ AVeIN1

0= VpN 3 <0.8V.

_Adjust Vo above the start threshold before setting at 15V.
/§K)utput frequency equals osciltator frequency for thg UC1842 and 1C1843.
Output frequency 1s one half oscillator frequency for the UCi844 and UC1845



UC1842/3/4/5
uC2842/3/4/5
UCc3842/3/4/5

ELECTRICAL SPECIFICATIONS (Unless otherwise stated, these specifications apply for -55 < Ta << 125°Cfor UC184X; -25 < Ta <85°C
for UC284X; 0 < Ta < 70°C for UC384X: Vec = 15V (Note 5); Rt = 10K; Cv = 3.3nF .} Ta=Ty

PARAMETER TEST CONDITIONS 32;::)): UC3gax UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Under-Voltage Lockout Section
Start Threshoid X842/4 15 16 17 145 16 175 v
X843/5 78 8.4 90 7.8 8.4 9.0 \
Min. Operating Voltage X842/4 9 10 11 8.5 10 115 v
After Turn On X843/5 7.0 76 8.2 7.0 76 82 v
PWM Section i
Maximum Duty Cycle X842/3 95 97 100 95 97 100 %
X844/5 46 48 50 a7 48 50 %
Minimum Duty Cycle 0 0 %
Total Standby Current
Start-Up Current 0.5 1 0.5 1 mA
Operating Supply Current Vein 2= Vein 3= 0V 11 17 11 17 mA
Vce Zener Voltage lcc = 25mA 34 34 v

Notes: 2. These parameters, although guaranteed, are not 100% tested in production
3. Parameter measured at trip point of latch with Vpiy 2 = 0.
4. Gain defined as:

AV
A= SPINT 6 < Vo 3 <08V
AVPIN 3
. Adjust Vee above the start threshold before setting at 15V
. Output frequency equals oscillator frequency for the UC1842 and UC1843.
Output frequency is one half oscillator frequency for the UC1844 and UCL845

o

ERROR AMP CONFIGURATION

05mA

ERROR AMP CAN SOURCE OR SINK UP T0 0 SmA
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uC1842,/3/4/5

uC2842,/3/4/5
uC3842/3/4/5
UNDER-VOLTAGE LOCKOUT
| lce
|
Vece . < 17mA
T N GRS "
uc184z uCi843 “1mA + + Voo

uC1844 UCl1845

Von

lev 8.4y

Vorr

137 76V

o - —

—— —— ———— ———— — ——

Vorr Von

During Under-Voltage Lockout, the output driver is biased to sink
minor amounts of current. Pin 6 should be shunted to ground with
a bleeder resistor to prevent activating the power switch with
extraneous leakage currents.

CURRENT SENSE CIRCUIT

CURRENT

SENSE
COMPARATOR
PEAK CURRENT (Is) 1S DETERMINED BY THE FORMULA:
lsmax = 1ov
Rs
A SMALL RC FILTER MAY BE REQUIRED TO SUPPRESS SWITCH TRANSIENTS
OSCILLATOR SECTION
Veer ﬂ Deadtime vs C1 (RT > 5K) Timing Resistance vs Frequency
] 30 100
| Rr g ~ (p3s) /
| 10
RriCr | ; l— / _ 30
3 /| ¢
I == C / : \
—_— T -
| 1 /’ “ 1o \
swouno [5 }——1 / \
03
L 22 47 10 22 47 100 3

I
_——

ForRr >5K f=

RrCr

Cr — (nFy 100 1K 10K 100k M
FREQUENCY — (H2)

4-163




Output Saturation Characteristics

iDL

I

ucC1842/3/4/5
uC2842/3/4/5
UC3842/3/4/5

Error Amplifier Open-Loop
Frequency Response

> vee = 18V
3 el e ——t 5
;‘ Ta=+25 L: g
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QUTPUT CURRENT SOURCE OR SINK — (A) FREQUENCY — (H»
OPEN-LOOP LABORATORY TEST FIXTURE
O VREF
—_— 0
uc184z )
17K VREF @—j 5 1F
4l
ik -
ERROR AMP vee
ADJUST
37K olﬂput¢— —Q CLTPYT
{ GROUND
= —— e — -
il _ ——O GRTND
1= A

High peak currents associated with capacitive loads necessitate
careful grounding techmques. Timing and bypass capacitors
should be connected close to pin 5 1n a single point ground

The transistor and 5K potentiometer are used to sample the
oscillator waveform and apply an adjustable ramp to pin 3.

SHUTDOWN TECHNIQUES

3300

|

SHUTDOWN —pun

TO CURRENT
SENSE RESISTOR

Shutdown of the UC1842 can be accaomplished by two methods.
either raise pin 3 above 1V or pull pin 1 below a voltage two diode
drops above ground. Either method causes the output of the PWM

Comp

SHUTDOWN —am

comparator to be high (refer to block diagram). The PWM latchis
reset dominant so that the output will remain low until the next
clock cycle after the shutdown condition at pins 1 and."or 3 1s
removed. in one example. an externally latched shutdown may be
accomplished by adding an SCRwhich will be reset by cycling Vee
beiow the lower UVLO threshoid At this paint the reference turns
off, allowing the SCR to reset.
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UC1842/3/4/5

uc2842/3/4/5
uCc3842/3/4/5
QFFLINE FLYBACK REGULATOR
Rl )
gl,n o1 BgD%S L1 (Note 2)
w
O—ANN—] T
’ ' (N]r:te 2} *5v
VARO
117 vaC )
VM 68 l o | )
o0— 250 Y = 700,
10v
— . i |
K
2w “ 07 . —O COM
I “12v
It UFS1602 cl
D2 D3 2200u4F
M Son IN3612 IN3612 [1CZ w2 eV
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N w2 13
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2 7 UES1002 15
R5 150K v
1
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6 600V
fox x
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0022,F
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Power Supply Specifications 5. Output Voltage:
A. +5V, £5%: 1A to 4A load
1. Input Voltage. 95VAC to 130VAC (50Hz/60Hz) Ripple voltage: 50mV P-P Max.
2. Line lIsolation’ 3750V

B. +12V, +3%: 0.1A to 0.3A load
Ripple voltage: 100mV P-P Max

C. =12V, £3%: 0.1A to 0.3A load
Ripple voltage. 100mV P-P Max

3. Switching Frequency: 40KHz
4 Efficiency @ Full Load: 70%

SLOPE COMPENSATION

veer A fraction of the oscillator ramp can be resistively summed with
the current sense signal to provide slope compensation for con-
verters requiring duty cycles over 50%.
Note that capacitor, C, forms a filter with Ra to suppress the
Rt ©r leading edge switch spikes.
uC1842/3 I Q
| = ! ISENSE
Rz
IsEnSE @ '
e FrL
- C RSENSE

I
1

Unitrade Integrated Circuits Corporation
7 Continental Boulevard. * P O Box 399 ¢ Merrimack, New Hampshire « 03054-03389
Telephone 603-424-2410 ¢« FAX 603-424-3460 185



