SG3526

Pulse Width Modulation
Control Circuit

The SG3526 is a high performance pulse width modulator
integrated circuit intended for fixed frequency switching regulators
and other power control applications.

Functions included in this IC are a temperature compensated
voltage reference, sawtooth oscillator, error amplifier, pulse width
modulator, pulse metering and steering logic, and two high current
totem pole outputs ideally suited for driving the capacitance of power
FETs at high speeds.

Additional protective features include soft start and undervoltage
lockout, digital current limiting, double pulse inhibit. adjustable dead
time and a data latch for single pulse metering. All digital control ports
are TTL and B-series CMOS compatible. Active low logic design
allows easy wired—OR connections for maximum flexibility. The
versatility of this device enables implementation in single—ended or
push—pull switching regulators that are transformerless or transformer
coupled. The SG3526 is specified over a junction temperature range of
0° to +125°C.
® 8.0V to35V Operation
® 5.0V £1% Trimmed Reference
® 1.0 Hz to 400 kHz Oscillator Range
® Dual Source/Sink Current Outputs: *100 mA
® Digital Current Limiting
® Programmable Dead Time
® Undervoltage Lockout
® Single Pulse Metering
®* Programmable Soft—Start
* Wide Curreat Limit Common Mode Range

® Guaranteed 6 Unit Synchronization
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MAXIMUM RATINGS (Note 1)

SG3526

Rating Symbol Value Unit
Supply Voltage Voo +40 Vdec
Collector Supply Voltage Ve +40 Vdc
Logic Inputs -0.310+5.5 Vv
Analog Inputs 03 to Vo \'
Output Current, Source or Sink Ig =200 mA
Reference Load Current (Vg = 40 V., Note 2) lref 50 mA
Logic Sink Current 15 mA
Power Dissipation Pp mwW
Ta=+25°C (Note 3) ' 1000
To = +25°C (Note 4) 3000
Thermal Resistance Junction-to-Air ﬁgJ A 100 “C/W
Thermal Resistance Junction-to—Case 42 “C/W
Operating Junction Temperature +150 °C
Storage Temperature Range Tetg 6510 +1 50 °C
Lead Temperature (Soldering, 10 Seconds) Tsolder =300 °C
RECOMMENDED OPERATING CONDITIONS A _
Characteristics Symbol - Min. Max Unit
Supply Voltage - 1 Vee™ | 480 35 Vde
Collector Supply Voltage . Vc N 45 35 Vdc
Output Sink/Source Current {Each Output) lg 0 +100 mA
Reference Load Current st 0 20 mA
Oscillator Frequency Range .fosc 0.001 400 kHz
Oscillator Timing Resistor Rt 2.0 150 ke
Oscillator Timing Capacitor Cr 0.001 20 uF
Available Deadtime Range (40 kHz) - 3.0 50 %
Operating Junction Tem[.Jéiﬁfure Range Ty 0 +125 °C

fure must be observed;.
Derate at 10 mW/°C i '

Eal A

mbient temperatures above +50°C. - .
Derate at 24 mW/°C for case temperatures above +25°C..
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SG3526

ELECTRICAL CHARACTERISTICS (Vi = +15 Vde, T = Tgy to Thign [Note 6], unless otherwise noted.)

Characteristics symbol | Min | Typ | Max | unit
REFERENCE SECTION (Note 7)
Reference Output Voltage (T = +25°C) Viet 490 5.00 5.10 Vv
Line Regulation (+8.0 V<= Vg = +35 V) Regjine - 10 30 mV
Load Regulation (0 mA < || <20 mA) Regicad - 10 50 mV
Temperature Stability AV AT - 10 - my
Total Reference Output Voltage Variation AVt 4.85 5.00 5.15 V'
(+8.0V <V <+35V, 0 mA < <20 mA)
Short Gircuit Current (V¢ = 0 V) (Note 5) Isc 25 80 125 mA
. UNDERVOLTAGE LOCKOUT p
Reset Output Voltage (Viet = +3.8V) - 0.2 0.4 Y
Reset Output Voltage (Vief = +4.8 V) 24 48 - \
OSCILLATOR SECTION (Note 8)
Initial Accuracy (T = +25°C) - +3.0 =8.0 %
Frequency Stability over Power Supply Range Moso - 0.5 1.0 %
(+8.0V=Vec < +35V) AVeo
Frequency Stability over Temperature Af s — 2.0 5 %
(ATy = Tiow 10 Trigh) ATy
Minimum Frequency Frmin - 0.5 - Hz
(Rr = 150 kQ, Ct = 20 uF)
Maximum Frequency hadt 400 - - kHz
(Rt = 2.0 KQ, C1 = 0.001 uF)
Sawtooth Peak Volage (Vg = +35 V) Vosal(P) = 3.0 35 Y
Sawtooth Valley Voltage (Vg =+8.0'V) Vosc(V) 0.45 0.8 = V4
ERROR AMPLIFIER SEGTION (Note 9)
Input Offset Voltage (Rs = 2.0 k) Vio - 2.0 10 mV
Input Bias Current’ lig - -350 —2000 nA
Input Offset Current lio == 35 200 nA
DC Open Loop Gain (R =10 M) AvoL 72 = dB
High Output Voltage Vou 36 4.2 - vV
(Vpin 1=Vping = +150 MV, lsgyres = 100 uA)
Low Output Voltage VoL = 0.2 0.4 v
(Vpin 2-Vpin1 = +150 MV, Igjn = 1001A)
Common Mode Rejection Ratio (Rg < 2.0 kQ) CMRR 70 94 - dB
Power Supply Rejection Ratio(+12V < Vg = +18 V) PSRR 66 80 - dB

5. Maximum junction temperature must be observed.

6. Ty =0°C Thigh = +125°C

7. I = 0 mA unless otherwise noted.

B. foeo=40kHz (RT=4.12 k@ 1%, CT= 0.01 uF = 1%, Rp = 0 Q)
9. 0V=Vpy=+52W
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SG3526

ELECTRICAL CHARACTERISTICS (continued)

Characteristics symbol | Min | Typ | Max | unit |
PWM COMPARATOR SECTION (Note 10)
Minimum Duty Cycle DCin - = 0 %
(VC-ompensatlon = +0.4V)
Maximum Duty Cycle DCpax 45 49 - %

(V(}ompensation =+3.6V)
DIGITAL PORTS (SYNC, SHUTDOWN, RESET)

Output Voltage V4
(High Logic Level!) (Iyoure = 40 pA) Vou 24 40 =
(Low Logic Level) (lgink = 3.6 mA) VoL - 0.2 0.4
Input Gurrent— High Logic Level uA
(High Logic Level) (Vi = +2.4 V) (1 = 125 | -200
(Low Logic Level) (V)= +0.4V) L B -225 -360
CURRENT LIMIT COMPARATOR SECTION (Note 12)
Sense Voltage (Rs = 50 Q) Veense 80 100 120 mV
Input Bias Current g - -3.0 -10 uA
SOFT-START SECTION
Error Clamp Voltage (Reset = +0.4 V) - 0.1 0.4 v
Csoft-start Charging Current (Reset = +2.4 V) lgs 50 100 150 nA
OUTPUT DRIVERS (Each Output, Vg = +15 Vde. unless otherwise noted.)
Output High Level Voy vV
lsource = 20 MA 12.5 13.5 -
lscurse = 100 MA 12 13 =
Output Low Level VoL v
lsink = 20 mA = 0.2 0.3
lsink = 100 mA - 12 2.0
Collector Leakage, Vg = +40V o (edk) - 50 150 pA
Rise Time (C_ = 1000 pF) t, - 0.3 0.6 us
Fall Time (C_ = 1000 pF) t - 0.1 0.2 us
Supply Current lce - 18 30 mA

(Shutdown = +0.4 V, Voo = +35 V, Ry = 4.12 kQ)

10. Toge = 40 kHz (Rp=4.12 k2 +[1%, Gt = 0.01, UF = 1%, Rp = 0.92)
1. 0V =Vpgy=+52V
12.0V=Vgu=+12V
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SG3526
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SG3526

2.5 200
T T I ]
s 100 9508 ALY LAV
§ 2.0 g s i s f H
= = 50 é‘;/ég £y 5 3":1“,‘ I J’
3 = N e AT )
€15 A = ,3‘;‘_;.§‘°§;§3"Q (?/:;»Z;‘Q <L
S ~ & 20 i AR ANV AVVA WA SNE
E P & /
g 10 = (7 /
2 4 2 10 AALLAVL Y
& F A :
=05 = 5.0 il
ﬁ o AW AN i F.
S %! il Arard % rAll &,
0 20 LAAATAAATAL
20 5.0 10 20 50 100 200 Y 8588532233288 8888
S ©cS & & = =
I SINK GURRENT (mA) == OSCILLATOR PERIOD (ms)
Figure 8. V¢ Saturation Voltage as a Figure 9. Oscillator Period
Function of Sink Current
Vee
Qs
Vier
Q5
125 Vot
A
r* aff
. t Q12 § ToReset
100 R
14pA " ¢ i : To Driver A
# A oto TO 3 Compensation 3 ToDriver B
' 2V 100uA 13y ngy
Bandgap 3
(o]l Q2 Reference
500 l § R2 |
= — 1 —L— -
- Error + Error =
Figure 10. Error Amplifier Figure 11. Undervoltage Lockout
Memory

FIF

S q R Q—> Clock

The metering Flip-Flop is an asynchronous data latch
which suppresses high frequency oscillations by allowing
only one PWM pulse per oscillator cycle.

The memory Flip-Flop prevents double pulsing in a
push-pull configuration by remembering which output
produced the last pulse.

Figure 12. Pulse Processing Logic
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SG3526

APPLICATIONS INFORMATION
Negative
f Qutput
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Vee ot Regulator Veet Gnd Voltage ~ Gnd
-
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Gnd \

* May be required with some types of transistors

Figure 13. Extending Reference
Output Current Capability
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The totem pole output drivers of the SG3526 are ideally
suited for driving the input capacitance of power FETs at
high speeds.

Figure 18. Driving VMOS Power FETs
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In the above circuit, current limiting is accomplished by using the
current limit comparator cutput to reset the soft=start capacitor.

Figure 20. Flyback Converter with
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Figure 22. Push—Pull Configuration
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SG3526

PACKAGE DIMENSIONS

PDIP-18

N SUFFIX
CASE 707-02

ISSUE D

J NOTES:
1. POSITIONAL TOLERANCE OF LEADS (D), SHALL
BE WITHIN 0.25 mm (0.010) AT MAXIMUM

AL EE LN N LN L LN L] MATERIAL GONDITION, IN RELATION TO SEATING

ne s

18 1o ) | PLANE AND EACH OTHER.
b B L 2 E{lj MENESION L TO CENTER OF LEADS WHEN
O, i ¥ RMED PARALLEL.
3. DIMENSION B DOES NOT INCLUDE MOLD FLASH
PR TETRTETETEFRTEY —i 4. CONTROLLING DIMENSION: INCH.
A > M INCHES MILLIMETERS

MIN_ | MAX | MIN | MAX
0875 | 0915 222 | 1M
0240 | 0280 | 6.10 | 6.60
0140 | 0.180 | 3.56 | 457
0014 | 0,022 | 0.36 | 056
0050 | 0070 | 1.27 | 1.78
0.100 BSC 254 85C
0040 | 0080 | 102.] 152
0008 | 0012 [ 020 | 030
0115 | 0135 292 | 3.43
0300BSC 762 8SC
0° [ 158 0o di5°
0020 |.0040 | 051 1.02
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