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! INTEGRATED CIRCUITS U324 A
1 —l— z Uc2s524 ELECTRICAL CHARACTERISTICS (Unless otherwise stated, these spec apply for Ta = =55°C 10 +126°C for-the-UC1524
Width Maod 25°C 10 +B5°C for the UC2524, and 0°C to +70°C for the UC3524, Vi = 20V, and f = 20kHz) s
: w Jﬂmc_n:_ 18 Putse-Width-Modutators uC3524 ! ™
R UC1524/UC2524 UC3524
Seid PARAMETER TEST CONDITIONS r _ _ UNITS
N [ min. [ ve. T max [ win. ] vve. | max. |
e FEATURES DESCRIPTION Reference Section
KO Complete PWM Power control circuitry The UC1524, UC2524 and UC3524 incorporate on a single monolithic chip all the
w H . Uncommutled outputs for single-ended  functions required for the construction of regulating power supplies inverters or Output Voitage 48 | 50 | 52 | 46 | 5¢ | 54 v
W : of push-pull applications switching regulators They can also be used as the noz_:o_ n.o:”:. for :..M:.an.o.. the Line Regulation Ve = 8 10 40V 10 20 10 30 mv
! . BmA 1, | output apphications. The UC1524 family was designed for switching regulators of either -
24 ; “ ﬁ.ﬂusﬂvzg« n::”.—: wo_mm;.-vamwmg ootvn? transformer-coupled dc-to-dc converters, transformerless voltage doublers and Load Regulation I =010 20mA 20 50 20 50 mv
4 and SG3524, respectively polanty converter applicaions employing fixed-frequency, pulse-width modulation Ripple Rejection = 120Hz, T, = 25°C 66 66 a8
PO techniques. The dual aliernating outputs aliow either single-ended or push-puil Short Circuit Current Limit | Ver = 0, T, =25°C 100 100 mA
2 | _ apphications. Each device includes an on-chip reterence, error amplifier, programmable .
S oscillator, pulse-steer. 0p, two uncommitted output transistors, a high-gain Temperature Stability Over Operating Temperature Range 0.3 1 0.3 1 %
A comparator, and cur ng and shut-down circuitry. The Cn_wmu._m characterized Long Term Stability T,=125°C, t = 1000 Hrs, 20 2 =
, for operation over the full military temperature range of -55°C 1o +125°C. The UC2524
and UC3524 are designed for operation trom -25°C to +85°C and 0°C to +70°C, Oscillator Section
respectively. Maximum Frequency Cy = .001mfd, Ry = 2kQ 300 300 kHz
Initial Accuracy Ry and C; Constant 5 5 %
Voltage Stabilty Vi =810 40V, T, = 25°C 1 1 %
R IMENDED OPERATING CONDITIONS —
§N§J§ﬂ§§ szvo.u n . wm%“«!< oltage, Vec ... Temperature Stability Over Operating Temperature Range 2 2 %
natn“o. Output Current Reference o:.v:m o.q:.. Output Amplitude Pin 3, T, =25°C 35 35 v
hi h ermi
N&:w"z:oﬂawhnﬂznmﬂh.:r mmﬁ mﬂﬂ._nm_hn“ﬂ-:n. m“ Output Pulse Width Cr = .01mfd, T, = 25°C 05 0.5 us
Power Dissipation at T, = +2! .. 1000mw .::._:n QWn:n._:x n* ............ »o . ........ 0.0014F 10 0.1uF Error A fier Section
°, Ny
vo&.i.:.u.wnw.nsk.__nn.. Tos V25 (Note ) g~ bt Vel et =55°C to +125°C e Otfist Vosngs Al ) 05 I.s <EAISONTnY
Thermal Resistance, Junction to Case. .. ...60°C/W uc2s24 ... -nw”m “m “wwm Input Bias Current Veu = 2.5V 2 10 2 10 uA
Operating Junction Temperature Rang; . » M "M owwcm U7 ok L. [N N st v iy Open Loop Vollage Gain 72 80 60 80 a8
.......... I i . i
:-Ims.n-‘— gﬁ“ﬁ‘”ﬂﬁ 4 romper -..E- range uniess otherwise Common Mode Voltage T,=25°C 1.8 34 1.8 34 v
- L.:l! aie wath res06Ct 10 the ground Lerminal, pin B Common Mode Rejection Ratio =25°C 70 70 a8
3. The reference reguiator may v»ﬂ“-w-rﬂo.:r_”.uonuhwﬂ‘ﬁ: a Small Signal Bandwidth Av = 0dB, T, = 25°C 3 3 MHz
v connectu
P:“ww.:u“nhﬂ:wE« ..e._h-‘u. in .h.nv contiguration the Output Voltage T,=25°C 0.5 38 0.5 38 v
umum supply voltage 1s 6V.
4 W"-..- a :x:iw.n .o--!:vl.a Nt lemperatures above umo.n Comparator Section
5. Derate at 16mW/*C for Case lemperatures above +25°C Duty-Cycle % Each Output On 0 45 0 45 %
Input Threshold Zero Duty-Cycle 1 1 v
Input Threshold Maximum Duty-Cycle 35 35 \
BLOCK DIAGRAM CONNECTION DIAGRAM Input Bias Current 1 1 uA
DIL-16 Current Limiting Section
J or N Package Pin 9 = 2V with Error Amplifier
Sense Voltage Set for Maximum Out, T, = 25°C 190 | 200 | 210 | 180 | 200 | 220 | mv
Sense Voltage T.C. 0.2 0.2 mv/°C
s Common Mode Voltage &1y +1 -1 +1 v
1
¢ Output Section (Each Output)
i REFERENCE
- Collector-Emitter Voltage 40 40 v
‘ Collector Leakage Current Vee = 40V 01 | 50 0.1 | 50 HA
Satucation Voltage. to=50mA 1 {4 1 2 v
Emutter Output Voltage Vi = 20V 17 18 17 18 v
Rise Time Rc = 2K ohm, T, = 25°C 0.2 0.2 us
. Fall Time Re = 2K ohm, T, = 25°C 0.1 0.1 Hs
¢ Total Standby Current Vi = 40V 8 10 8 10 mA
._ (Excluding oscillator charging current, error and current imit
4" dividers, and with outputs open)
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UC1524 UC2524 UC3524

PRINCIPLES OF OPERATION

UC1524 UC2524 UC3524

& The UCI524 is a fixed-frequency pulse-width-modulation voitage then steered to the appropriate output pass transistor (Q, or Qz) by
" regulator control circuit. The regulator operates at afrequency that the -steening flip-flop, which is synchronously toggled by the
. is programmed So:n-_3_:n;m_m-2Ax.vuao:m:_:.:nnwvugg oscillator output. The osciliator output pulse also serves as a
L 4 (C1). Ry establishes a constant charging current for Cr. This results blanking pulse to assure both Outputs are never on simultaneously
) in a linear voltage ramp at Cy, which is fed to the comparator during the transition times. The width of the blanking pulse is
A B providing linear control of the output pulse width by the error  controlled by the v of Cr. The outputs may be applied ina push-
w o»osiriiﬂg amplifier. The UC1524 contains an on-board 5V regulator that  pull configuration in which their frequency is half that of the base
o7 ve serves as a reference as well as powering the UC1524's internal oscillator, or paralleled for single-ended applications in which the
» 0 . control circuitry and is also useful in supplying external support frequency is equal to that of the oscillator. The oulput of the error
X _ functions. Thi rence voltage is lowered externally by a resistor amplifier shares a common input to the comparator with the
;. m L] divider to provide a reference the common-mode range of  current hmiting and shutdown circuitry and can be overnidden by
& m ) = 7 the error amplifier or an external reference maybeused. Thepower  signals from either of these inputs. This common point 1s also
] it £ Z 1o AT supply output is sensed by a second resistor divider network to  available externally and may be employed to control the gain of, or
| m © 3 G I generate a feedback signal to the error ifier. The i to the error , Of to provide control
# 0 i e&.r.. B output voltage is then compared to the linear voitage ramp at C; to the regulator.
m m o C, . The resulting modulated pulse out of the high-gain comparator is
9,
aie g Ss < Fr
TS« =
g » 3 T N2 TSR]
= 3 C,
.u §= g n N>
m 0 $ T TYPICAL APPLICATIONS DATA
Vaiue of Ry Delow 0RO wil Degin 10 it - Oscillator cycle by clamping the output of the error amplifier. This can easil
-cycle . T 110 o ycle by pINg pul el Pl easily
0} ma the maumum Guty Yoot T The oscillator controls the frequency of the UCI524 and is be done with the circuit below:
1
10 I:EEE 100
100 i 100 100k 5 1

! programmed by Ry and Cr according to the approximate formula:
1 2 20 50 100 Vit
1IN916
FREQUENCY ) Ry — TIMING RESISTOR (kQ) o 118

Ri Cr Comp @'J!lll‘% 5k
¢

i where Ry is in kilohms

i Cris in microfarads g

3

tis in kilohertz Sync Oper

. When an external clock is desired, a clock pulse of approximately
Output Dead Time vs Output Saturation Voltage Practical values of Cy fall between 0.001 and 0.1 microfarad. 3V can be applied directly 1o the oscillator output terminal. The
' Timing Capacitance Value vs Load Current .Twn:nn_ values of Ry fall between 1.8 and 100 kilohms. ...,:.u;w:_ﬁ impedance o ground at this point is approximately 2 kilohms. In
10 =T 40 in a frequency range typically from 120 hertz to 500 kilohertz. this configuration Rr Cr must be selected for a clock period shightly
«-..%M H e Blanking greater than that of the external clock.
o Vee = 20V The output pulse of the oscillator is used as a blanking pulse at the If two or more UC1524 I areto be opx y,
¢ m 30 output. This pulse width is controlled by the value of Ci It small  all oscillator output terminals should be tied together, all Cy
3 L 3" values of Cr are required for frequency control, the oscillatoroutput  termunals connected to a single timing capacitor, and the timing
¥ H 25 pulse width may still be i by ) ash resistor c to a single Ry terminal. The other Ry terminals
5 \A m h of up to 100pF trom pin 3 to ground. If still greater dead-time is can be left open or shorted to Vgs. Minimum lead lengths should be
m 1 2 2 ired, it should be i by limiting the maximumduty  used between the Cr terminals.
g 8 &
- 2 m .
) ) u Me,. m Singlo-Ended LC Switching Regulsior Circult Push-Pull Transiormer.Coupled Circust
79 i g = p
W s ., " — .
fe N ead Lme = Diankung puise wdth 28v ~ m.hv SV.5A  Logy
~ Plus cutput delay R 5K sk $K0 o Ko
8 o1 _ _ _ __:: _ 10 SKQ pery w w
- N4 E52401 Lmi
.. 0.001 0004 001 0.04 01 T A 5K0 0 s 0 ey ~ 5V.5A
s * Cr—CAPACITANCE (uF) LOAD CURRENT (mA) cm__:“ x 4 0 6 1000 1 st 1500,F
o ! * a R ucis24 X O jkas 1000 .uulﬂ.l
. +—) 0
P 7,
,n.w, . _ 002 [ 00l (3 o ]
A “ — 00014 1\ 0001 10046
2 P @ 5080 20k o1a
> ! Y
. M oin
ry ! 92CM - 32683
‘N o
4 ]
[~ ‘*
v o d
£ 1
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