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This family of control ICs provides all of the ERROR AMP (+) GND
necessary features to implement fixed frequency, ERROR AMP () AOUT
current-mode control schemes while maintaining
a minimum external parts count. The superior
performance of this technique can be measured
in improved line regulation, enhanced load
response characteristics, and a simpler, easier- NC—No internal i
to-design control loop. Topological advantages Mo internal connection
include inherent pulse-by-pulse current-limiting
capability, automatic symmetry correction for
push-pull converters, and the ability to parallel
“power modules” while maintaining equal
current sharing.
Protection circuitry includes built-in under-voltage lockout and programmable current limiting in addition to
soft-start capability. A shutdown function is also available that can initiate either a complete shutdown with
automatic restart, or latch the supply off.
Other features include fully-latched operation, double-pulse suppression, deadtime adjustment capability,
and a +=1% trimmed bandgap reference.
In the off state, the UC1846 outputs are low and the UC1847 outputs are high.
The UC1846 and UC1847 are characterized for operation over the full military temperature range of —55°C to
125°C, the UC2846 and UC2847 are characterized for operation from —25°C to 85°C, and the UC3846 and
UC3847 are characterized for operation from 0°C to 70°C.
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UC1846, UC1847, UC2846
UC2847, UC3846, UC3847
CURRENT-MODE PWM CONTROLLERS

functional block diagram
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UC1846, UC1847, UC2846
UC2847, UC3846, UC3847
CURRENT-MODE PWM CONTROLLERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, VIN (SE8 NOte 1) . . ... ... i et e 40V
Collector supply voltage, VG . .« . . oot e e e 40V
Output current, source or sink, 10 . « .+« . o oottt i e e e 500 mA
Analog input voltage (CURRENT SENSE (—), CURRENT SENSE (+), ERROR AMP (+),

ERRORAMP (=), or SHUTDOWN) . . ... ittt e e e e e —-03VioVIN
Referenceoutputcurrent . . . ... ... L e —30 mA
SYNC oUtpUL CUITENt . . . . . e et e e e —5 mA
Error amplifier output current . . . ... L e e -5 mA
Soft-start sink current . ... .. ... . e e 50 mA
Oscillator charging current . . . ... ... e e 5mA
Continuous total dissipation . . . .. ... ... ... . .. e See Dissipation Rating Table
Operating free-air temperature range: UC1846, UC1847 . ... ... ............... —55°C to 125°C

UC2846,UC2847 .. ...... ... ~25°C to 85°C
UC3846,UC3847 .......... .0 0°C to 70°C
Storage temperature range . .. ... ... e -65°C to 150°C
Case temperature for 10 seconds: FNpackage . ... ... ......c.uuiiiiinnnnennnnnn. 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: Jpackage ............... 300°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: Npackage ............... 260°C

NOTE 1: All voltage values are with respect to network ground terminal.

DISSIPATION RATING TABLE

Data Sheets H

PACKAGE Ta s 25°C DERATING FACTOR Ta =70°C TA = 85°C Ta = 125°C
POWER RATING ABOVE Tp = 25°C POWER RATING POWER RATING POWER RATING
FN 1400 mW 11.2 mW/°C 896 mW 728 mW 280 mW H
J 1375 mW 11.0 mW/°C 880 mW 715 mW 275 mW
N 1150 mW 9.2 mW/°C 736 mW 598 mw/
|
1
|
|
Xip
TEXAS 2.265
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UC1846, UC1847, UC2846
UC2847, UC3846, UC3847
CURRENT-MODE PWM CONTROLLERS

recommended operating conditions

UC1846, UC1847 | UC2846, UC2847 | UC3846, UC3847 oNIT
MIN MAX MIN MAX MIN MAX
High-level input voltage, VjH (Oscillator Section) 3.9 3.9 3.9 v
Low-level input voitage, V| (Oscillator Section) 2.5 25 2.5 \2
Supply voltage operating range, ViN 8 40 8 40 8 40 \'
Operating free-air temperature, Tp —55 125 —-25 85 0 70 °C

electrical characteristics over operating free-air temperature range, VIN = 15V, RT = 10 kQ,
CT = 4.7 nF (unless otherwise noted)

2 reference section
UC1846, UC1847
U UC3846, UC3847
S PARAMETER TEST CONDITIONS UC2846, UC2847 UNIT
-t MIN TYP MAX { MIN TYP MAX
o Vo Output voltage lo=1mA, Tp=25C 5.05 5.1 5.1 5 5.1 5.2 \
(/2] Line regulation Vin(pin 15) = 8 Vio 40 V 5 20 5 20 mv
g Load regulation iIL=1mAto 10 mA 3 15 3 15 | mv
(4] Temperature coefficient of output 0.4 0.4 VG
g VO yoltage ) ’ mvF
Total output variation 5 5.2 | 495 5.25 v
. f=1 kHz to 10 kHz,
Output noise voltage Tp = 25°C 100 100 nv
Output voltage long-term drift t = 1000 hours, Ta = 25°C 5 5 mv
Short-circuit output current
I Vi =0 -10 —45 -10 —4 A
oS (REFOUT) REF 5 m
oscillator section
UC1846, UC1847
UC3846, UC3847
PARAMETER TEST CONDITIONS UC2846, UC2847 UNIT
MIN TYP MAX | MIN TYP MAX
Initial accuracy TA = 25°C 39 43 47 39 43 47 kHz
Frequency change with VIN(pin 15) = 8V 10 40 V —1% 2% 1% 2%
voltage
Frequency change with —1% —1%
temperature .
VT Threshold voltage (SYNC) 25 39 25 3.9
High-level output voltage
VOH  (s¥No) 3.9 3.9
Low-leve! output voltage
Vi 25 .
oL (sYNG) 251 Vv
Iy Input current (SYNC) Sync voltage = 525V, CratQ0V 1.3 1.5 1.3 1.5 mA
Texas Wi
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UC1846, UC1847, UC2846
UC2847, UC3846, UC3847
CURRENT-MODE PWM CONTROLLERS

electrical characteristics over operating free-air temperature range, VN = 15V, RT = 10 kQ,
CT = 4.7 nF (unless otherwise noted) (continued)

error amplifier section

uc1846, UC1847

UC3846, UC3847

PARAMETER TEST CONDITIONS UC2846, UC2847 UNIT
MIN TYP MAX MIN TYP MAX
Vio Input offset voltage 0.5 5 0.5 5 mv
o Input offset current 40 250 40 250 nA
[IT:} Input bias current -0.6 —1 -0.6 -1 MA
VoH  High-level output voltage RL(COMP) = 15 kQ2 4.3 4.6 43 4.6 \ 2
lon  High-level output current \(/:Ignrpﬁ 2“;’ \‘I° 5V, -04 -05 04 -05 mA
VoL  Low-level output voltage RL(COMP) = 15 k2 0.7 1 0.7 1 \ E
loL  Low-level output current XHO)JP;: 15;"\\; to -5V, 2 6 2 6 mA é
0 0 [75)
VicR Common-mode input voltage range |ViN =8V to 40V to to \ ©
VIN-2 VIN-2 -oa
AVD  Open-loop voltage amplification CI\:'JO:;\./Z Vioav, 80 105 80 105 dB o
CMRR Common-mode rejection ratio Vic=0t038V, 75 100 75 100 dB
VIN=40V
ksvR  Supply-voltage rejection ratio VIN=8Vic40V 80 105 80 105 dB
current-sense amplifier section
uC1846, UC1847
PARAMETER TEST CONDITIONS UC2846, UC2847 uc3a4s, UC3847 UNIT
MIN TYP MAX MIN TYP MAX
Vio Input offset voltage CURR LIM ADJ/SOFT START 5 25 5 25 mv
o Input offset current at 0.5 V, COMP open, See 0.08 1 0.08 1 MA
g Input bias current Note 3 -25 -10 -2.5 -10 HA
CURRENT SENSE (-) atoV,
Ay Voltage amplification CURR LIM ADJ/SOFT START 2.5 275 3 25 275 3 \'
. open, See Notes 2 and 3
. 0 0
Vicr ::a?"r:;non—mode input voltage o to v
VIN—-3 VIN-3
] ] ) CURR LIM ADJ/SOFT START
m:z‘t";‘i‘;:’sab'e differential 1 open, RL(comp) = 15 kO, 14 13 11 12 v
See Note 2
CMRR Common-mode rejection ratio [Vic =1Vto 12V 60 83 60 83 dB
ksvrR Supply-voltage rejection ratio  |V)y =8V 1040V 60 84 60 84 de
%] input-to-output delay time TaA = 25°C 200 600 200 600 ns
NOTES: 2. This parameter is measured at the trip point of the latch with ERROR AMP (+) at VRgr. ERROR AMP (—) at0 V.
3. Amplifier gain is defined as:
Av = AVPINT
AVPIN 4
Where:
AVpNg4=0Vtio10V
U
EXAS 2.267
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UCG1846, UC1847, UC2846
UC2847, UC3846, UC3847
CURRENT-MODE PWM CONTROLLERS

electrical characteristics over operating free-air temperature range, VIN = 15 V, RT = 10 k{},
CT = 4.7 nF (unless otherwise noted) (continued)

current limit adjustment section

ucC18486, UC1847
UC3846, UC3847
PARAMETER TEST CONDITIONS ucC2846, UC2847 UNIT
MIN TYP MAX | MIN TYP MAX
CURRENT SENSE (—) at0V,
Vio Input offset voltage CURRENT SENSE (+) at0 V, 0.45 05 055 | 045 05 055 \'
COMP open, See Note 3
) ERROR AMP (+) at VREF,
I — — — —_
2 s nput bias current ERROR AMP (=) at 0 V 10 30 10 30 pA
O shutdown terminal section
-]
5 uC1846, UC1847 UC3846, UC3847
PARAMETER TEST CONDITIONS UC2846, UC2847 ' UNIT
g MIN _TYF MAX | MIN TYP MAX
o Vvt  Differential-input threshold voltage 250 350 400 250 350 400 mv
2 0 0
[/} V) Input voltage range to to \'s
VIN VIN
Minimum latching current Note 4 1 mA
(CURR LIM ADJ/SOFT START) See Note 08 15 3] 08 18 8
Output delay TA = 25°C 300 600 300 600 ns
output section
uC1846, UC1847 UC3846, UC3847
PARAMETER TEST CONDITIONS UC2846, UC2847 ’ UNIT
MIN TYP MAX | MIN TYP MAX
Collector-emitter breakdown
Vv 40 40
BRICE  \oitage v
IcEX Collector-emitter off-state current |VCg = 40V, See Note 5 200 200 nA
v High-level output voltage loH = —20 mA 13 135 13 135
OH (AOUT and BOUT) IOH = —100 mA 2 135 2 135 v
v Low-level output voltage loL = 20 mA 0.1 04 0.1 0.4 v
oL (AOUT and BOUT) oL = 100 mA 04 21 04 21
tr Rise time (AOUT and BOUT) _ R 50 300 50 300 ns
t Fall time (AOUT and BOUT) CL=1nF, Ta=25C 50 300 50 300 | ns
under-voltage lockout section
uC1846, UCTB47 UC3846, UC3847
PARAMETER TEST CONDITIONS uc2s846, UC2847 ’ UNIT
MIN TYP MAX | MIN TYP MAX
Startup threshold 7.7 8 7.7 8 v
Threshold hysteresis 0.75 0.75 \%
NOTES: 3. This parameter is measured at the trip point of the tatch with ERROR AMP (+) at VRgr and ERROR AMP (—) atO V.
4, This is the lowest current into Pin 1 that will latch the circuit in the shutdown state.
5. This applies for UC1846, UC2846, and UC3846 only (due to polarity of outputs).
Texas ‘b’
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UC1846, UC1847, UC2846
UC2847, UC3846, UC3847
CURRENT-MODE PWM CONTROLLERS

electrical characteristics over operating free-air temperature range, VIN = 15 V, Rt = 10 kQ,
CT = 4.7 nF (unless otherwise noted) (continued)

total device
UC1846, UC1847
UC3846, UC3847
PARAMETER TEST CONDITIONS uC2846, UC2847 UNIT
MIN TYP MAX | MIN TYP MAX
Supply current 17 21 17 21 mA

TYPICAL CHARACTERISTICS
ERROR AMPLIFIER AMPLIFICATION AND PHASE 2
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UG1846, UC1847, UC2846
UC2847, UC3846, UC3847
CURRENT-MODE PWM CONTROLLERS

TYPICAL APPLICATION DATA

(2)
VREF 4

OSCILLATOR CIRCUIT

xwroom /\/\/

{PIN 8)

SYNC

(PIN 10}
| 1 )
[

——  l[&— OUTPUT DEADTIME (tgead)

sj99yg eleq n

OSCILLATOR WAVEFORMS

NOTE: Oscillator frequency is approximated by the formula: fr = i

RTCT

Output deadtime is determined by the size of the external capacitor, C1, according to the following formula:

tdead = 145 Ct1 12
12 - 3.6
Rt (k@)

For large values of RT, tgeaq = 145 Ct

FIGURE 3. OSCILLATOR CIRCUIT
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UC1846, UC1847, UC2846
UC2847, UC3846, UC3847
CURRENT-MODE PWM CONTROLLERS

TYPICAL APPLICATION DATA

TO REFOUT VREF

I < 0.5mA

NOTE: Error Amplifier can source up to 0.5 mA.

FIGURE 4. ERROR AMPLIFIER OUTPUT CONFIGURATION

Data Sheets H

NOTE: Peak Current (lg) is determined by the formula: I = R1 + R2 i

FIGURE 5. PULSE-BY-PULSE CURRENT LIMITING
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UC1846, UC1847, UC2846
UC2847, UC3846, UC3847
CURRENT-MODE PWM CONTROLLERS

TYPICAL APPLICATION DATA

v
REF | ISOURCE ————ro—————
COMP,
| CURRENT >_D|__| —a
Iss —1S

(1) LIMIT o5V

(]

‘P E/A

VREF

~_ 1.
I e

(18)' SHUTDOWN
-n- I " ICOMP>
| £

SOFT START AND SHUTDOWN/RESTART CIRCUIT

sjeaysg eleq !

CURRENT LIMIT

SHUTDOWN
{PIN 16}

o | Nl

v v
REF . 0.8 mA “HEE > 3 mA (LATCHED OFF)

v v
NOTE: If ~PEF - 0.8 mA, the shutdown latch will commutate NOTE: (f “REF

R1 R1
when Igg = 0.8 mA and a restart cycle will be initiated. is cycled.

> 3 mA, the device will latch off until power

SHUTDOWN WITH AUTO-RESTART SHUTDOWN WITHOUT AUTO-RESTART (LATCHED)
FIGURE 6. SOFT START AND SHUTDOWN/RESTART FUNCTIONS
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UC1846, UC1847, UC2846
UC2847, UC3846, UC3847
CURRENT-MODE PWM CONTROLLERS

TYPICAL APPLICATION DATA

@lq
@ MASTER
pCr *—>
Rt VREF +E/A SYNC COMP -E/A T
1l e 2) 1o | 6)
>vour OuUTPUT
FILTERS 2
¢ "
€ W "
b
(]
L (-]
= K =
(100 | (6) )
VREF +E/A SYNC COMP ~E/A S
| S | g
SLAVE
®de {ADDITIONAL UNITS) T

NOTE: Slaving allows parallel operation of two or more units with equal current sharing.

FIGURE 7. PARALLEL OPERATION
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