UNISONIC TECHNOLOGIES CO., LTD

UC3846 LINEAR INTEGRATED CIRCUIT

CURRENT MODE PWM
CONTROLLER

DIP-16

B DESCRIPTION

The UTC UC3846 control IC offers all necessary features for
accomplishment of fixed frequency, current mode control functions,
however it contains the least external parts. The performance of this
technique is superior to the others in better line regulation,
enhanced load response characteristics while designing a simpler
and easier control loop for design. It owns topological advantages of
inherent pulse-by-pulse current limiting, automatic symmetry
correction for push-pull converters, and the ability to parallel “power 5K
modules" for equal current sharing. SOP-16W

Protection loop includes soft start, built-in under-voltage lockout
and programmable current limit. The shutdown circuitry can
provide either a complete shutdown with automatic restart or the
supply off-latch.

In addition, many other features can also be available, including
fully latched operation, double pulse suppression, deadline adjust,
and a +1% trimmed bandgap reference.

The UTC UC3846 features low outputs in the OFF state.

m  FEATURES

* Built-in under-voltage lockout * Improved load response characteristics

* Soft start * Parallel operation capability for modular power systems

* Shutdown function * Differential current sense amplifier with wide common mode
* 500kHZ operation range

* Feed forward compensation * Double pulse suppression

* £1% bandgap reference * 500mA (Peak) totem-pole outputs

* Programmable pulse-by-pulse current limiting * Automatic symmetry correction in push-pull configuration

B ORDERING INFORMATION

Ordering Number .
Pack Pack
Lead Free Halogen Free ackage acking
UC3846L-D16-T UC3846G-D16-T DIP-16 Tube
UC3846L-S16-T UC3846G-S16-T SOP-16 Tube
UC3846L-S16-R UC3846G-S16-R SOP-16 Tape Reel
UC3846L-S16W-T UC3846G-S16W-T SOP-16W Tube
UC3846L-S16W-R UC3846G-S16W-R SOP-16W Tape Reel
UC3846L-D16-T
(1)Packing Type (1) T: Tube, R: Tape Reel
(2)Package Type (2) D16: DIP-16, S16: SOP-16, S16W: SOP-16W
(3)Halogen Free (3) L: Lead Free, G: Halogen Free
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UC3846 LINEAR INTEGRATED CIRCUIT

B PIN CONFIGURATION

U
cisss [1] [16] Shutdown
Veer [ 2] (15] Vi
crs- [3] 14] BoOut
crs+ [ 4] 13] Vo
EA+ [ 5] 12] GND
EA- [ 6] [11] Aout
ComMP [7] 10] sync
cr [8] 9] Rr
B PIN DESCRIPTION
PIN NO. | PIN NAME DESCRIPTION
1 C/S SS Adjustment of Current Limiting
2 VRer Internal Reference Voltage
3 C/S- Forward Input of Current Limiting
4 C/S+ Backward Input of Current Limiting
5 E/A+ Forward Input of Error Amplifier
6 E/A- Backward Input of Error Amplifier
7 COMP Output of Error Amplifier
8 Cr External Capacity for Frequency
9 Rt External Resistor for Frequency
10 SYNC Synchronization for Frequency of Oscillator
11 A OUT Dual Output A
12 GND Ground
13 Ve Power Supply of the Collector
14 B OUT Dual Output B
15 VN DC Power Supply Input
16 SHUTDOWN | Shutdown Controller

UNISONIC TECHNOLOGIES CO., LTD 20f9
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UC3846

B BLOCK DIAGRAM

LINEAR INTEGRATED CIRCUIT
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UC3846

LINEAR INTEGRATED CIRCUIT

B  ABSOLUTE MAXIMUM RATING (Note)

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage (Pin 15) ViN +40 V
Collector Supply Voltage (Pin 13) V¢ +40 V
Output Current, Source or Sink (Pins 11, 14) lo 500 mA
Analog Inputs (Pins 3, 4, 5, 6, 16) Va -0.3~+Vn \%
Reference Output Current (Pin 2) Irer -30 mA
Sync Output Current (Pin 10) Isync-ouT -5 mA
Error Amplifier Output Current (Pin 7) lo-EA -5 mA
Soft Start Sink Current (Pin 1) Isink 50 mA
Oscillator Charging Current (Pin 9) losc 5 mA
o Ta=25°C 1000 mwW
Power Dissipation To=25°C Pb 2000 W
Storage Temperature Tstc -65~+150 °C

Note: Absolute maximum ratings are those values beyond which the device could be permanently damaged.

Absolute maximum ratings are stress ratings only and functional device operation is not implied.

m ELECTRICAL CHARACTERISTICS
(Ty=Ta=0°C~+70°C, ViN=15V, Rr=10k, Ct=4.7nF, Unless otherwise specified)

PARAMETER | symBoL | TEST CONDITIONS | MIN | TYP | MAX | UNIT
REFERENCE SECTION
Output Voltage VREF T4=25°C, lo=1mA 5.0 5.1 52 V
Line Regulation AV, Vin=8V~40V 5 20 mV
Load Regulation AV, ILl=1mA~10mA 3 15 mV
Temperature Stability Vs Over Operating Range, (Note 2) 0.4 mV/°C
Total Output Variation VREF-0 Line, Load, and Temperature (Note 2) 4.95 5.25 V
Output Noise Voltage VN 10Hz=<f<10kHz, T,=25°C (Note 2) 100 [\
Long Term Stability AV3 T,=125°C, 1000 Hrs. (Note 2) 5 mV
Short Circuit Output Current Is Vrer=0V -10 -45 mA
OSCILLATOR SECTION
Initial Accuracy Fosc T,=25°C 39 43 47 kHz
Voltage Stability AV Vin=8V~40V -1 2 %
Temperature Stability ATs Over Operating Range (Note 2) -1 %
Sync Output High Level VoH(sYNG) 39 | 435 V
Sync Output Low Level VoL(sync) 2.3 2.5 V
Sync Input High Level Vinsyney  [Pin 8=0V 3.9 \%
Sync Input Low Level Viisyne)  |Pin 8=0V 2.5 V
Sync Input Current Isyne Sync Voltage=3.9V, Pin 8=0V 1.3 1.5 | mA
ERROR AMP SECTION
Input Offset Voltage Vio 0.5 10 mV
Input Bias Current Iias -0.6 -2 A
Input Offset Current lio 40 250 nA
Common Mode Range Vewm Vin=8V~40V 0 Vin-2V| V
Open Loop Voltage Gain Gvo AVo=1.2~3V, Vcu=2V 80 105 dB
Unity Gain Bandwidth B T,=25°C (Note 2) 0.7 1.0 MHz
CMRR CMRRa  |Vcm=0V~38V, Vin=40V 75 100 dB
PSRR PSRRa  [Vin=8V~40V 80 105 dB
Output Sink Current IsiNK Vip=-15mV~-5V, Vpin7=1.2V 2 6 mA
Output Source Current Isource  |[ViD=15mV~5V, Vp|\ 7=2.5V -0.2 | -0.5 mA
High Level Output Voltage VoH . 4.3 4.6 V
Low Level Output Voltage VoL Ri=(Pin 7) 15kQ 0.7 1 Vv
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UC3846 LINEAR INTEGRATED CIRCUIT

m ELECTRICAL CHARACTERISTICS(Cont.)

PARAMETER | symBoL | TEST CONDITIONS | MIN | TYP | MAX [UNIT
CURRENT SENSE AMPLIFIER SECTION
Amplifier Gain Ga Vpin3=0V, Pin 1 Open (Note 3, 4) 25 [ 275 3.0
'\S"iZ’:;T‘(J\TP Elﬁ\i:ﬁ;m Input Vinwax)  |Pin 1 Open (Note 3), R. (Pin 7)=15kW | 1.1 | 1.2
Input Offset Voltage Vio Vpin 1=0.5V, Pin 7 Open (Note 3) 5 25 mV
CMRR CMRRa  [Ven=1V~12V 60 83 dB
PSRR PSRRa  |Vin=8V~40V 60 84 dB
Input Bias Current Isias Vpin 1=0.5V, Pin 7 Open (Note 3) -25 | -10 pA
Input Offset Current lio Vpin 1=0.5V, Pin 7 Open (Note 3) 0.08 1 uA
Input Common Mode Range AVRr 0 Vin-3 | V
Delay to Outputs tp T,=25°C, (Note 2) 200 | 500 | ns
CURRENT LIMIT ADJUST SECTION
Current Limit Offset v, |Vewe=OV, Vews=0V, Pin 7 Open 045 | 05 | 055 | V

(Note 3)
Input Bias Current Is Vpein 5=VREF  Vpin =0V -10 -30 pA
SHUTDOWN TERMINAL SECTION
Threshold Voltage V1H 250 | 350 | 550 | mV
Input Voltage Range AVshHut 0 ViN V
Minimum Latching Current laren (Note 6) 30 15 mA
(Ipin 1)
Maximum Non-Latching lnontare | (Note 7) 15 08 | maA
Current (lpiy 1)
Delay to Outputs tp-shur  |Ty=25°C (Note 2) 300 | 600 | ns
OUTPUT SECTION
Collector-Emitter Voltage Vr 40 V
Collector Leakage Current I V=40V (Note 5) 200 | pA
Vo|_1 |s|NK=20mA 0.1 0.4 \

Output Low Level Vorz _|lsnk=100mA 04 | 21 | v

. VOH1 ISOURCE=20mA 13 13.5 V
Output High Level Vorz _|lsource=100mA 12 | 13.2 v
Rise Time tr C.=1nF, T,=25°C (Note 2) 50 300 | ns
Fall Time te C.=1nF, T,=25°C (Note 2) 50 300 [ ns
UNDER-VOLTAGE LOCKOUT SECTION
Start-Up Threshold VsTART 7.7 8.0 V
Threshold Hysteresis VH 0.75 V
TOTAL STANDBY CURRENT
Supply Current It | | | 17 | 21 | mA
Notes: 1. All voltages are with respect to Ground, Pin 13. Currents are positive into, negative out of the speficied

terminal.

2. These parameters are not 100% tested in production, although guaranteed over the recommended
operating conditions
3. Parameter measured at trip point of latch with Vpein 5=VRrer, Veine=0V.

4. " . ) o~ AVpy
Amplifier gain defined as: G=
AVping

5. Applies to UTC UC3846 only due to polarity of outputs.
6. Current into Pin 1 guaranteed to latch circuit in shutdown state.
7. Current into Pin 1 guaranteed not to latch circuit in shutdown state.

, VP|N4=O“'1 oV
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UC3846 LINEAR INTEGRATED CIRCUIT

B  TEST CIRCUIT

VREF

Jo—dp

8 Sawtooth /\/\/
(Pin 8)
Rr
7.5mA Osc
IO S -

(Pin 10)

Comp

10 Output Deadtime (td)

OSync
ID
Output deadtime is determined by the external capacitor, Cr, according to the formula: Td (us)=145Cr (uf)! D.—36 1
Io = Oscillator discharge current at 25°C is typically 7.5. Rr(kQ)

For large values of RT: td (us)=145C+(uf)
Oscillator frequency is approximated by the formula: fT (kHz)=

2.2
Rr(kQ)-Cr{uf)

Figure 1. Oscillator Circuit
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EA
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(I)Comp
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Error Amplifier can source up to 0.5mA

Figure 2. Error Amp Output Configuration

Isense A

Compr——

Current

Peak Current (Is) is determined by the formula: IS=

Figure 3. Pulse by Pulse Current Limiting
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UC3846 LINEAR INTEGRATED CIRCUIT

m TEST CIRCUIT(Cont.)
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If VRRE1F < 0.8mA, the shutdown latch will commutate when If =R > 3mA, the device will

Iss=0.8mA and a restart cycle will be initiated.  latch off until power is recycled.

Figure 4. Soft Start and Shutdown /Restart Functions
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UC3846 LINEAR INTEGRATED CIRCUIT

B  TYPICAL APPLICATION CIRCUIT

+5V R1 UTC UC3846 |, VREF
RT VREF s, o
Io 1uF
cT
+12V
VINIS—e o
4 c/se c5
. Io 1uF
E/A- 10 Sync
Sync O
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Shut TPVR4 +5V
C6 1k L 2K
0.1uF [
E/A+ 13 = +12V
vVC s o)
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400R VR3 1 Boutfld —= OutA
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UC3846

LINEAR INTEGRATED CIRCUIT

m  TYPICAL CHARACTERISTICS

5V/div

1V/div

Rising Time

V|N&VDD=1 5V, Aou-'r=1 nF,

time from 10%~ 90%.

Cr=4.7nF, Rt=10KQ, output rise

. ‘.‘-\.jz.*:w.m

Time (10us/div)

0 500 1000
Time (100ns/div)
Voltage Stability
5
4
V|N=8V, CT=4.7nF’,
Rr=10KQ
0 50 100

5V/di

1Vv/di

Falling Time

Vin&Vpp=15V,Aour=1nF,

time from 90%~ 10%.

Ct=4.7nF, Rr=10KQ, output fall

'.w-—---mw“-—-

0 500
Time (100ns/div)

Voltage Stability

1000

Vin=40V, C1=4.7nF,
> | R=10KQ, no effect on
0l the frequency

0 50
Time (10ps/div)

100

UTC assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or
other parameters) listed in products specifications of any and all UTC products described or contained
herein. UTC products are not designed for use in life support appliances, devices or systems where
malfunction of these products can be reasonably expected to result in personal injury. Reproduction in
whole or in part is prohibited without the prior written consent of the copyright owner. The information
presented in this document does not form part of any quotation or contract, is believed to be accurate

and reliable and may be changed without notice.
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