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Features

® Trimmed Oscillator for Precise Frequency Control .

® Oscillator Frequency Guaranteed at 250 kHz Compensatlon e
® Current Mode Operation to 500 kHz VOItage Feedback
@® Automatic Feed Forward Compensation Current Sense
@ Latching PWM for Cycle-By-Cycle Current Limiting

@ Internally Trimmed Reference with Undervoltage Rr/Cr
Lockout

® High Current Totem Pole Output

® Undervoltage Lockout with Hysteresis

@® Low Startup and Operating Current

@ This is a PbFree and HalideFree Device
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DESCRIPTION

The UC3842B, UC3843B series are high performance fixed frequency current mode controllers.
They are specifically designed for Off-Line and DC-DC converter applications offering the
designer a cost-effective solution with minimal external components. These integrated circuits
feature a trimmed oscillator for precise duty cycle control, a temperature compensated reference,
high gain error amplifier, current sensing comparator, and a high current totem pole output
ideally suited for driving a power MOSFET.

Also included are protective features consisting of input and reference undervoltage lockouts
each with hysteresis, cycle-by-cycle current limiting, programmable output deadtime, and a latch
for single pulse metering.

These devices are available in an 8-pin dual-in-line and surface mount (SOIC-8) plastic package .
The UCX842B has UVLO thresholds of 16 V (on) and 10 V (off), ideally suited for off-line
converters. The UCX843B is tailored for lower voltage applications having UVLO thresholds of 8.5
V (on) and 7.6 V (off)
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Figure 1. Simplified Block Diagram

MAXIMUM RATINGS

Rating Symbol Value Unit
Bias and Driver Voltages(Zero Series Impedance,
. Vee,Ve 30 \
see also Total Device spec)
Total Power Supply and Zener Current (lec+l12) 30 mA
Output Current,Source or Sink lo 1.0 A
Output Energy(Capacitive Load per Cycle) w 5.0 N
Current Sense,Voltage Feedback,Vref and Rt/Ct Vin 0.3 10 +5.5 Vv
Inputs
Compensation Vcomp -0.3to +7.2 Vv
Output Vo -0.3 to Vcc Or Vc+0.3 \%
Error Amp Output Sink Current lo 10 mA
Power Dissipation and Thermal Characteristics
D Suffix,Plastic Package,SOIC-14 Case 751A Pp 862 mw
Maximum Power Dissipation @Ta=25
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MAXIMUM RATINGS(continued)
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Rating Symbol Value Unit
Thermal Resistance,Junction-to-Air Resa 145 °CW
s | 7o | 72| ow
Thermal Resistance,Junction-to-Air Resa 178 °CW
Viaximum Power Dissipation O7~ezs P | 125 w
Thermal Resistance,Junction-to-Air Resa 100 °CW
Operating Junction Temperature Ty +150
Operating Ambient Temperature 0 to 70
UC3842B,UC3843B
UC2842B,UC2843B Ta -25 to+85
uC2843D -40 to+85
UC3842BV,UC3843BV -40 to +105
Storage Temperature Range Tstg -65 to +150

Note 1. This device series contains ESD protection and exceeds the following tests:
- Human Body Model 4000 V per JEDEC Standard JESD22-A114B

- Machine Model Method 200 V per JEDEC Standard JESD22-A115-A
2. This device contains latch-up protection and exceeds 100 mA per JEDEC Standard JESD78
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ELECTRICAL CHARACTERISTICS

(Vcc = 15 V [Note 3], Rt = 10 k, Cr= 3.3 nF. For typical values Ta = 25°C, for min/max values Ta is the operating ambient
temperature range that applies [Note 4], unless otherwise noted.)

UC284xB,UC2843D | UC384xB,xBV
Characteristics Symbol Unit
Min | Typ | Max | Min | Typ | Max
REFERENCE SECTION
Reference Output Voltage (Io=1.0 mA, Vref 495 | 50 1505 |49 |50 | 51 Vv
Ti=25 )
Line Regulation (Vcc=12V to 25V) Regiine 2.0 20 2.0 20 mV
Load Regulation (Io=1.0 mA to 20 mA)| Regioad 3.0 25 30 | 25 mV
Temperature Stability Ts 0.2 0.2 mV/
Total Output Variation over Line,Load,
Vref \V
and Temperature
uC284xB 4.9 51 |4.82 5.18
uC2843D 4.82 5.18
Output Noise Voltage (f=10Hz to 10
kHz,T)=25 ) Vi S0 S0 bV
Long Term Stability (TA=125 for S 50 50 mv
1000 Hours)
Output Short Circuit Current Isc -30 | -85 |-180 |-30 | -85 |-180 | mA
OSCILLATOR SECTION
Frequency fosc kHz
Ti=25 49 52 55 | 49 | 52 55
Ta=Tiow tO Thigh 48 56 | 48 56
T:=25 (R1=6.2k,Ct=1.0nF) 225 | 250 | 275 | 225 | 250 | 275
Frequency Change with Voltage
fosc/ . : . : 9
(Vee=12V to 25 V) sV 02 | 10 02 |10 ] %
Frequency Change with Temperature, fosc/ T 10 05 %
Ta=Tiow tO Thigh
Oscillator Voltage Swing(Peak-to-Peak) Vosc 1.6 1.6 \%
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ELECTRICAL CHARACTERISTICS(continued)

(Vcc =15 V [Note 3], Rt = 10 k, Cr= 3.3 nF. For typical values Ta = 25°C, for min/max values Ta is the operating ambient
temperature range that applies [Note 4], unless otherwise noted.)

UC284xB, UC384xB xBV
Characteristics Symbol UC2843D Unit
Min | Typ | Max | Min | Typ | Max
Discharge Current(Vosc=2.0V) ldischg mA
Ti=25 ,Ta=Tiow tO Thigh 7.8 8.3 8.8 7.8 8.3 8.8
UC284xB.UC384xB 7.5 8.8 7.6 8.8
uC2843D,UC384xBV 7.2 8.8

ERROR AMPLIFIER SECTION

Voltage Feedback Input (Vo=2.5V) Vee 245 | 25 |255 | 242 | 25 |258 vV

uC284XB
uC2843D 242 | 25 |258
Input Bias Current (Vre=5.0 V) liB -01 | -1.0 -0.1 | -20 MA

Open Loop Voltage Gain

(V =20V to4.0V) Avo. | 65 | 90 65 | 90 dB

Unity Gain Bandwidth (T;=25 ) BW 0.7 | 1.0 0.7 | 1.0 MHz

Power Supply Rejection Ratio

(Vee=12V 10 25 V) PSRR 60 70 60 70 dB
Output Current mA
Sink (Vo=1.1 V,Vrs=2.7V) lsink | 2.0 | 12 20 | 12
Source (Vo=5.0 V,Vr=2.3V) Isource | -0.5 | -1.0 -05 | -1.0
Output Voltage Swing \%
High State(R.=15k to ground,Vr8=2.3V)| VoH 50 | 6.2 50 | 6.2
Low State(RL=15k to Vref,Vre=2.7V) VoL
UC284xB,UC384xB 08 | 11 08 | 11
UC2843D,UC384xBV 08 | 1.2

Note 3. Adjust Vcc above the Startup threshold before setting to 15 V.

4. Low duty cycle pulse techniques are used during test to maintain junction temperature as close to ambient as possible.
Tlow = 0°C for UC3842B, UC3843B; -25°C for UC2842B, UC2843B;-40°C for UC3842BV, UC3843BV, UC2843D

Thigh = +70°C for UC3842B, UC3843B; +85°C for UC2842B, UC2843B, UC2843D; +105°C for UC3842BV, UC3843BV
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ELECTRICAL CHARACTERISTICS

(Vcc = 15 V [Note 7], Rt = 10 k, Ct = 3.3 nF. For typical values Ta = 25°C, for min/max values Ta is the operating ambient
temperature range that applies [Note 8], unless otherwise noted.)

Characteristics Symbol Ldg;gj)‘;?) HCSBBBXBY Unit
Min | Typ | Max | Min | Typ | Max
CURRENT SENSE SECTION
Current S(el\rllsteelsngl;:];/%l;cage Gain Ay VIV
UC2843D,UC284xB,UC384xB 285|3.0 | 315 |285 |30 |3.15
UC384xBV 285 | 3.0 [3.25
Maximum Current Sense Input Threshold
(Note 5) Vin v
UC2843D,UC284xB,UC384xB 09 |10 | 11 |09 |10 (11
UC384xBV 085(10 |11
o ey | " || o |
Input Bias Current liB -2.0 | -10 -2.0 | -10 | pA
(CurreE:%Zigzt:sgu[zi? )é)utput) PLH(n/Ouy 150 1 300 150 1300 | ns
OUTPUT SECTION
Output Voltage \%
Low State(lsink=20 mA) VoL 01 | 04 01 |04
(Isink =200 mA) UC284xB.UC384xB 16 | 22 16 |22
UC384xBV.UC2843D 16 |23
H'thJ g;gzexgi“é‘g si?BmA) Vou |13 [135 13 |135
UC384xBV,UC2843D 129 (135
(Isource=200 MA) 12 |13.4 12 (134
Output Voltaggvv,\:is'ici iJ?L/.IE)OmA;A(\:)tivated(Vcc:a VoLUVLo) 01 | 11 01 |11 | v
Output Voltage Rise Time (C.=1.0 nF,T;=25 ) tr 50 | 150 50 (150 | ns
Output Voltage Fall Time(CL.=1.0nF,T;=25 ) te 50 | 150 50 (150 | ns
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ELECTRICAL CHARACTERISTICS(continued)

(Vecc = 15 V [Note 7], Rt = 10 k, Ct = 3.3 nF. For typical values Ta = 25°C, for min/max values Ta is the operating ambient
temperature range that applies [Note 8], unless otherwise noted.)

UC284xB, UC384xB,xBV
Characteristics Symbol UC2843D Unit
Min | Typ | Max | Min | Typ | Max
UNDERVOLTAGE LOCKOUT SECTION
Startup Threshold (Vcc) Vth \%
UCx842B,BV 15 16 17 145 | 16 |17.5
UCx843B,BV,D 78 |84 | 90 |78 | 84 |90
Minimum C?I_Zer:]a_t(i)nng(\xtgltage After Veoming Vv
UCx842B,BV 9.0 | 10 11 85 | 10 |115
UCx843B,BV,D 70 |76 | 82 |70 | 76 | 82
PWM SECTION
Duty Cycle %
Maximum UC284xB,UC384xB,UC2843D | DCmax | 94 | 96 94 | 96
UC384xBV 93 96
Minimum DC(min) 0 0
TOTAL DEVICE
Power Supply Current lec+lc mA
Startup(Vec=6.5 V for UCx843B, 03 | 05 03 | 05
uC2843D
Vee 14V for UCx842B,BV)(Note 7) 12 | 17 12 | 17
Power Su(iiyzéen:zg Voltage V7 30 | 36 30 | 36 Vv

Note:5. This parameter is measured at the latch trip point with VFB = OV.

AV Output Compensation
AV Current Sense Input
7. Adjust Vcc above the Startup threshold before setting to 15 V.
8. Low duty cycle pulse techniques are used during test to maintain junction temperature as close to ambient as possible.
Tiow = 0° C for UC3842B, UC3843B; -25° C for UC2842B, UC2843B; -40° C for UC3842BV, UC3843BV, UC2843D
Thigh = +70° C for UC3842B, UC3843B; +85° C for UC2842B, UC2843B, UC2843D; +105° C for UC3842BV, UC3843BV

6. Comparator gain is defined as: AV
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PIN FUNCTION DESCRIPTION
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8-Pin Function Description
1 |Compensation This pin is the Error Amplifier output a.lnd is made available for loop
compensation.
5 Voltage This is the inverting input of the Error Amplifier.It is normally connected
Feedback to the switching powersupply output through a resistor divider.
3 Current A voltage proportional to inductor current is connected to this input.The
Sense PWM uses thisinformation to terminate the output switch conduction.
The Oscillator frequency and maximum Output duty cycle are
4 Rt/Cr programmed by connecting resistor Rt to Vet and capacitor Cr to ground.
Operation to 500 kHz is possible.
5 GND This pin is the combined control circuitry and power ground.
This output directly drives the gate of a power MOSFET.Peak currents up
6 Output .
to 1.0 A are sourcedand sunk by this pin.
7 Vee This pin is the positive supply of the control IC.
8 Vier This is the reference output.It provides charging current for capacitor Cr
© through resistor Rr.
WWW.SZTDBDT.COM
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Order information

Marking

N Pack Pack i T
Order Number ackage ackage Quantity O The park emperature
UC2842BNG
UC2842BNG-TUDI DIP8 Tube,50,A box of 2000
UC2842BN
UC2843BNG
UC2843BNG-TUDI DIP8 Tube,50,A box of 2000
UC2843BN
—-25° to +85°C
UC2844BNG
UC2844BNG-TUDI DIP8 Tube,50,A box of 2000
UC2844BN
UC2845BNG
UC2845BNG-TUDI DIP8 Tube,50,A box of 2000
UC2845BN
UC3842BNG
UC3842BNG-TUDI DIP8 Tube,50,A box of 2000
UC3843BN
UC3843BNG
UC3843BNG-TUDI DIP8 Tube,50,A box of 2000
UC3843BN
0° to +70°C
UC3844BNG
UC3844BNG-TUDI DIP8 Tube,50,A box of 2000
UC3844BN
UC3845BNG
UC3845BNG-TUDI DIP8 Tube,50,A box of 2000
UC3845BN
ucC2842B
UC2842BD1R2G-TUDI SOP8 Tape,Reel, 4000
2842B
uC2844B
UC2844BD1R2G-TUDI SOP8 Tape,Reel,4000 -25° to +85°C
2844B
ucC2845B
UC2845BD1R2G-TUDI SOP8 Tape,Reel, 4000
2845B
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Order information

: Marking
Order Number Package Package Quantity OnThe park Temperature
UcC3842B
UC3842BD1R2G-TUDI SOP8 Tape,Reel, 4000 0°C ~ +70°C
3842B
UC3842BV
UC3842BVD1R2G-TUDI SOP8 Tape,Reel, 4000 -40° to +105°C
38428
UC3843B
UC3843BD1R2G-TUDI SOP8 Tape,Reel, 4000 0°C ~ +70°C
3843B
UC3843BV
UC3843BVD1R2G-TUDI SOP8 Tape,Reel, 4000 -40° to +105°C
3843B
UC3844B
UC3844BD1R2G-TUDI SOP8 Tape,Reel, 4000 0°C ~ +70°C
3844B
UC3844BV
UC3844BVD1R2G-TUDI SOP8 Tape,Reel, 4000 -40° to +105°C
3844B
UC3845B
UC3845BD1R2G-TUDI SOP8 Tape,Reel, 4000 0°C ~ +70°C
3845B
UC3845BV
UC3845BVD1R2G-TUDI SOP8 Tape,Reel, 4000 -40° to +105°C
3845B

Revision history

Date Revision Page
V1.0 2021/8 New 1-11
V1.1 2024/1 Update model and PDF template 1-14
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~ A ___ | IS AP In Millimeters In Inches
w | w E' Symbol
{9— ! Min Max Min Max
)
}
, — : A 1.350 1.750 0.053 | 0.069
]
)
) H H H:l H:l A1 0.100 0.250 0.004 0.010
e
‘ A2 1.350 1.550 0.053 0.061
c B 0.330 0.510 0.013 0.020
_v
_r C 0.190 0.250 0.007 0.010
_ -
D 4780 5.000 0.188 0.197
E 3.800 4.000 0.150 0.157
) E1 5.800 6.300 0.228 0.248
. e 1.270TYP 0.050TYP
e B
; ‘ L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
B—> lt— z
= ——— == --—*—
ry 7
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Lo\ |
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r

r

E j Symbol Min Non Max
EC jﬂ AT 6.28 6.33 6.38
A2 6.33 6.38 6.43
EC j] A3 7.52 7.62 i
£‘ f’\\ 17 A4 7.80 8.40 9.00
B1 9.15 9.20 9.25
R—\ /—R
T
‘[)—> B2 9.20 9.25 9.30
]ﬁu# C 557
-~ N
m m
D 1.52
T E 0.43 0.45 0.47
—
Y e F 2.54
' G 0.25
A3
- H 1.54 1.59 1.64
Al
[ro T 3.97 5.7 4,30
\
/ R 0.20
—\M ) M1 9° 10° 11°
(@)
M2 1i® 12° 19e
A2
A4
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Important statement:

@ TUDI Semiconductor reserves the right to modify the product manual without prior notice!
Before placing an order, customers need to confirm whether the obtained information is the
latest version and verify the completeness of the relevant information.

@® Any semi-guide product is subject to failure or malfunction under specified conditions. It is
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor
products for system design and whole machine manufacturing.And take the appropriate
safety measures to avoid the potential in the risk of loss of personal injury or loss of property
situation!

@ TUDI Semiconductor products have not been licensed for life support, military, and
aerospace applications,and therefore TUDI Semiconductor is not responsible for any
consequences arising from the use of this product in these areas.

@If any or all TUDI Semiconductor products (including technical data, services) described or
contained in this document are subject to any applicable local export control laws and
regulations, they may not be exported without an export license from the relevant authorities
in accordance with such laws.

@ The specifications of any and all TUDI Semiconductor products described or contained in
this document specify the performance, characteristics, and functionality of said products in
their standalone state, but do not guarantee the performance, characteristics, and
functionality of said products installed in Customer's products or equipment. In order to verify
symptoms and conditions that cannot be evaluated in a standalone device, the Customer
should ultimately evaluate and test the device installed in the Customer's product device.

@ TUDI Semiconductor documentation is only allowed to be copied without any alteration of
the content and with the relevant authorization.TUDI Semiconductor assumes no
responsibility or liability for altered documents.

@ TUDI Semiconductor is committed to becoming the preferred semiconductor brand for
customers, and TUDI Semiconductor will strive to provide customers with better performance
and better quallity products.
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