fIUAYD TN WIZesUNMINIeRTE:

A A
NIl NAUA I

STAINLESS WELDING MACHINE

JUNIARN

Tael

w d

e NANS  seduhee

ey 3§Ans  syINinBa

- LR &i
(aYvy
. A
‘am“wﬂvﬂu .... g';_‘g'“g'g."“ b ................................
4 4716 WA 25454 ;
. qu’ tHo ’ﬂ O S ‘"”“"‘“"‘j T “

U5 ﬁymwuﬁmﬂumu‘nﬁqmaamiﬁnyWnuﬁﬁ’ﬂqﬂii‘mnﬁsuﬂmmﬁ’mcﬁm
a A a o s d
MBI AINTINDIANN IO LNE
amiiumalulad wszoeumausnammsaian szl

Un1sAny 2543



A A
NIDIYINAUA UL

STAINLESS WELDING MACHINE

Tae

We NS SedMes 41013221

e 5§AnT  5ITNNDHY 41013226

da R
?1158nU5

[ :: s daa
3. AUFANA ¥ 13} R3]

a a A < [ a A
UsganinusihiludiumilivesmsinmmundngasI aanssuman siadhin

a a a g o  d
1Y P NIAINTINBIANN IO UNCY

aotumalulagnszaeuna oM saInn szl

1 n1sfAnu 2543



3

UTaninus msfnun 2543
MAIN DianNIoIng

Aa I'd Y =Y Yy 9 Qs
angimnssumnani an1iuma lulagwszseundudinaummsaianseils
2 A A
599 195 DUFDLAUALIDE
Tag

a o J [ a
1 wg Ans  sedufios

2. W §3ANT 5T INVInH

< p—

& o aa
(sf. eufind 1BesAsna )

s (A
9197158NU5 H



A A
IATDUYDUTLLAULID Y
STAINLESS WELDING MACHINE
W AWNS seduiiey 41013221

We §3AnT SITUNNEDL 41013226

@ t.:y VR s (R 9
iqﬁl\ﬂuéﬂﬁ']}uIlﬂW’]uﬂ'ﬁﬁi’Jﬂﬂ@ﬂiﬂﬂﬂ’]‘ﬂ'ﬁﬂ‘ﬂﬂiﬂ‘H']Lm?

<A —

(7. aufnd Busasna)
P
9191567U5 N7

/ /




=\ S
faanssnysznia

Y yn g 4 9 J 1 a
enuatuiduidedilesnalasuanueymsizinnyasanalon i 21

' 1R 4 v & A caa & Jv o o Aa ]
FY 919156NU5nE1 197158 audng MBYIAITNA m"lmumuuzmvmmaaﬂm%wiumsm
;7 o 1 :1’ o 1 A A& aa [ ~ 31 A
%@QﬁLLﬁ$Qﬂﬂ3mﬂTQﬂM1ﬂN18 TIUYNDINTYMUDUS Lmzmauuﬁﬂ‘nﬂmuw"Lﬂmﬂmaa

wazavediutdaleldifudinianonin

4 o A

118 ANNT  saTUINeY

WY F9ANT FITTINHM

4 o

£
HIA



A A
Iy NaUA NI

STAINLESS WELDING MACHINE

Jd [V

UM NWNT  Feduiio
Wy 53ANT  FITNVINEN
v & A faa S R
56, AUANA FBSASNA (81150NUTANT)

MamMsAnEI 2 Jasdnu 258

UNAALD
Vv [ v ]
Tusrwanuaaivil Iddieueneddy MIvenuLY LAZHANIINARBIVDUAT DUV
4 g ¢ ¥ RN o S
uauae Fauflumalszgadms ldaumnnneesaindranmesdwnats lagluduusniees
5 89nZIE WAz 1995InsEue szl aeuuseduvedy 220 Taan 50 1850 Tudlu
Vv v 1]
usenulrlase 311 Toadt aeunusedu Wassiioz goulfeudiuiadanudige (Uszum 20
a acd o a v Fa A o s o wAa
Aladsn) dremnoiueanla fegluiees e159-U5a9 nounesves wozAmauIAvesd
a A < o ] o A Y v o o_9
ANFANIIDSFUN D92 QANIURNAY SG3526 MeprmduazaNunivvewiad Taniide
1 o ) 1 y 2] @ a A
yamnnnduewymudnhindsenanade lufigades ldussdueniymuesaiadam

MOSHFWWANY 25 V (noload) waznszualszuins 50 wowili Ivaa 0.3 Touy



STAINLESS WELDING MACHINE

Piphat Thongsuntia

Ruttikorn Thamtaksin

Somsak  Cheersirikul ( Advisor )
2000

ABSTRACT

This paper presents the design and test report for standless welding machine which apply
from switching power supply. Initally the rectifier and filter circuit change the alternating current
220 Volts 50Hz to direct current 311 Volts. Subsequently the direct current with change to high
frequency pulses by power mosfet that it’s inside of half-bridge convertor. And controlled
switching chracteristic by SG3526 entire frequency and pulse width whitch it received data from
output section to continue the process. Finally, output voltage of switching power supply is 25

volts ( no load ) and switching power supply current is about 50 amps at 0.3 ohm load.
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ALU Timer / counter Serial Port
Accumulator
‘ I/O Port
Register (8) Internal
ROM
Internal Interrupt
RAM Circuit
Stack Pointer Program Counter Clock Circuit
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1) fmuaanamshau lashnual Faeuneswes inaunanud 20 kHz

T=1/f
T =1/(Q20kHz)
T = 50uS

2) fimuat = 04T
t = 04X (50uS)
t =20uS

on

a

3) MMMUABATIEIUSIUIMTOLYBIUARINFUYN LazvaaInYAugil

1N

Np  Vpri ton
Ns Vsec T/2

» (Vin(min)/2 — Vsd(sat)) X ton(max)

(Vout + Vd) X (T/2)

Convertor PIUNLUTIAU 220 Vac

Vin

1.414Vrms

1.414 X (220)
311V

0.8Vin

Vin(min)

0.8 X (311)
= 2488V

fvua Vds(sat) = 5V wag Vd(on) = 1V @89A13 Vout = 25V

Np  (248.8/2—5)X(20X10 ")

Ns  (254+1)X(50X10 °/2)
=3.674~4

AMuasIIuIpYBAIALguNIN

. (Vin(min) /2 — Vds(sat)) X ton(max) X 10°
p =

AB maxX Ae



v & y
mmmig,a‘wugmﬂumzmuﬂmuﬂm
Ae = 1.76 cm’
o d'l g ¥ a A a 9
NUUA ABmax = 3800 Gauss LWE)‘lﬁJ(lﬁlﬂﬂﬂTif’)ﬂJﬁ’)ﬂ)@\illﬂu‘ﬂﬂﬁ)uﬂﬁ\‘]

(248.8/2—5)X (20%X10 *)x10°
Np=

3800 X1.76
=35.7 991

a1 mussuundu ) limusowuld Sanuunundoutaausiu 3 uau

Np(new) = Np(old) /3
= 357/3
= 11.9 591

1% Np = 12500 921d Ns = 3 590 Munundioulas 3 unu

3.1.2 MIAIAARNANTNHATZUE YR ANIB SR atYn
1N Ipri/Isec = Ns/Np
AaMms Isec = 50 A 1214
Ipri = (Ns/Np)*Isec
= (3/12)*50
= 31255
Imax = 2Ipri
= 2%*12.5
NN

Y
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faviudadonlduodnn tos IRFP460 $117U 3 AraNiledg

o % <
3.1.3 ﬂTiﬂTH’Jm‘Yﬂﬂ"l maqqﬂnmﬁmm IAHULIUDS

yJ
nnveRveINRaA t = 0.1 pS uag t = 0.1 pS
o= Ip(peak))(toﬁ

2Vin
_25X0.1X10

2X 248.8
=5 nF
19 ¢ = 6.30F 400V
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ot (min)

2X3XC
0.1X10 °

2X3X68X10

=245 Q

B CcX(2vin)’
=T

2T
6.8%X10 ° X(2%248.8)

2X50%X10 °
=16.84 W

¥R =470 10 W 2 fdpyuiuniu

3.2 @3UY99399591A PULSE WIDTH MODULATION
v v
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4.2 MINATBUINEMINMANTAN 1|V IN5 D AT
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42.1 % 9 van 0.3 Toviy

A15197 4.1 UerAaHaMI a9 finnud 20kHz Tnaa 0.3 Towy

Isetting f=20kHz
Iin Pin Tout Pout |Efficiency
20A 29 638 36.66 403 63%
50 A 6.22 1,368 56.66 963 70%

M1597 4.2 UerAgHan s IAAAe NANLD 21 kHz 1Man 0.3 1oy

Isetting f=21kHz
Iin Pin Tout Pout |Efficiency
20 A 2.84 624 36.66 403 65%
50 A 5.92 1,302 55 907 70%

M159% 4.3 LEAHANTIAMAN AR 22 kHz Tran 0.3 Toriu

Isetting f=22 kHz
Iin Pin Tout Pout |Efficiency
20A 2.68 589 36.66 403 68%
50 A 57 1,254 53.33 853 68%

M13799 4.4 LAAIHANTIAAIA 19 AANLD 23 kHz Tvan 0.3 Toru

Isetting f=23kHz
Iin Pin Iout Pout |Efficiency
20 A 242 532 33.33 333 62%
50A 5.45 1,199 53.33 853 71%
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A15199 4.5 LEAINANSIAAIA19 NAND 24 kHz Tnan 0.3 Toviu

Isetting f =24 kHz
[in Pin Iout Pout |Efficiency
20A 2.22 488 30 270 55%
50 A 5.15 1,133 50 342 66%

A15199 4.6 uEragmam3ITamanen AnNd 25 kHz Tnan 0.3 Teny

Isetting f=25kHz
Iin Pin Iout Pout |Efficiency
20 A 2.12 466 33.33 240 51%
50 A 5.02 1,104 50 750 67%

42.2 21 N vaa 1 Toyiy

M157991 4.7 werpeHans M 199 NN 20kHz Tvian 1 Tovy

Isetting f=20kHz
Tin Pin Tout Pout |Efficiency
20 A 1.74 382 16 259 68%
50 A 4.28 941 25.5 658 70%

M1517 4.8 uerAaaMIInaaea NN 21 kHz Tvaa 1 oy

Isetting f=21kHz
Iin Pin Tout Pout |[Efficiency
20 A 1.84 404 17 204 73%
50 A 4.14 910 25.7 664 73%

M15199 4.9 LaaeHan1s A9 AN ND 22 kHz Tran 1 Terwy

Isetting’ f=22kHz
Iin Pin Iout Pout |Efficiency
20 A 1.82 400 16.6 276 69%

50 A 4.1 904 258 668 74%




15197 4.10 LA AN IAMAN AL 23 kHz Tnan 1 To¥y

Isetting f=23 kHz
Iin Pin Iout Pout |Efficiency
20 A 1.82 400 16.6 276 69%
50 A 4.14 910 26 673 74%

A15199 4.11 LanaNanIsInAIa199NA NN 24 kHz Inan 1 1oy

Isetting f=24kHz
Tin Pin Tout Pout |Efficiency
20 A 1.64 360 15.7 48 69%
50 A 3.85 47 25 626 74%

M15799 4.12 LLEANANSIAAINAANND 25 kHZ Traa 1 Tovy

Isetting f=25kHz
Iin Pin Iout Pout |Efficiency
20 A 1.56 343 15.2 233 94%

50 A 3.79 833 246 608 94%
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SGI1526/SG2526/SG3526
LINFINITY

MICROELECTRONICS

REGULATING PULSE WIDTH MODULATOR

DESCRIPTION FEATURES

8 to 35 volt operation

5V reference trimmed to +1%

1Hz to 350KHz oscillator range
Dual 100mA source/sink outputs
Digital current limiting

Double pulse suppression
Programmable deadtime
Underveltage lockout

Single pulse metering
Programmable soft-start

Wide current limit common mode range
TTL/CMOS compatible logic ports
Symmetry correction capability
Guaranteed 6 unit synchronization

The SG1526 is a high performance monolithic pulse width modulator
circuit designed for fixed-frequency switching regulators and other
power control applications. Included in an 18-pin dual-in-line package
are a temperature compensated voltage reference, sawtooth oscillator,
error amplifier, pulse width modulator, pulse metering and steering logic,
and two low impedance power drivers. Also included are protective
features such as soft-start and undervoltage lockout, digital current
limiting, double pulse inhibit, a data latch for single pulse metering,
adjustable deadtime, and provision for symmetry correction inputs. For
ease of interface, all digital control ports are TTL and B-series CMOS
compatible. Active LOW logic design allows wired-OR connections for
maximum flexibility. This versatile device can be used to implement
single-ended or push-pull switching regulators of either polarity, both
transformerless and transformer coupled. The SG1526 is characterized
for operation over the full military ambient junction temperature range of
-55°C to +150°C. The SG2526 is characterized for operationfrom -25°C ~~ HIGH RELIABILITY FEATURES - SG1526
to +150°C, and the SG3526 is characterized for operation from 0°C to

+125°C. ¢ Available to MIL-STD-883B and DESC SMD

¢ Radiation data available
¢ LMI level "S"processing available

BLOCK DIAGRAM
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CT :
—— /
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11 2/94 LINFINITY Microelectronics Inc.
G 11861 Western Avenue == Garden Grove, CA 92841
1 (714) 898-8121 « FAX: (714) 893-2570




SG1526/SG2526/SG3526

ABSOLUTE MAXIMUM RATINGS

Input Voltage (V) .eeeviiieeiiirei 40V Logic Sink-Current: ..o aasiseiis 15mA
Collector Supply Voltage (V) .ooooveeeeeniiiiiiiic 40V Operating Junction Temperature
LogiciINPULS: csvessssnssmmepamessses ..-0.3V to 5.5V Hermetic (J, L Packages) ......cccooveiiiieiniiinciiiicce 150°C
ANalog INPULS ......cooviiriiiiieirceecie s 0.3VtoV, Plastic (N, DW Packages) .......ccccvoveeeriniiviiiiiiee e 150°C
Source/Sink Load Current (each output) ........ .. 200mA Storage Temperature Range .........cc.ccceevecnnneen. -65°C to 150°C
Reference Load CUITENT «.c.cuisssmssmsmosmmsannnssssns 50mA  Lead Temperature (Soldering, 10 Seconds) ................... 300°C
Note 1. Exceeding these ratings could cause damage to the device.
THERMAL DATA
J Package:
Thermal Resistance-Junction to Case, 8 .........ccoueens 25°C/W  Note A. Junction Temperature Calculation: T,=T, + (P, x 6,,).
Thermal Resistance-Junction to Ambient, 8, ............. 70°C/W  Note B. The above numbers for 6, are maximums for the limiting
N Package: thermal resistance of the package in a standard mount-
Thermal Resistance-Junction to Case, 8 .................. 30°C/W ing configuration. The 8, numbers are meant to be
Thermal Resistance-Junction to Ambient, 8, ............. 60°C/W guidelines for the thermal performance of the device/pe-
DW Package: board system. All of the above assume no ambient
Thermal Resistance-Junction to Case, 8, .........ccc...... 35°C/W airflow.
Thermal Resistance-Junction to Ambient, 8, ............ 90°C/W
L Package:
Thermal Resistance-Junction to Case, 8¢ .........ccooeuniee 35°C/W
Thermal Resistance-Junction to Ambient, 8, ........... 120°C/W
RECOMMENDED OPERATING CONDITIONS (Note 2)
Input VORAGEe ...coeiviiiiiie e 8V to 35V Oscillator Timing Capacitor .......c.cccccoivevivieceeinienne inFto 20pF
Collector Supply Voltage .......c.ccooceviiiiine e 4.5V to 35V Available Deadtime Range at 40KHz .................... 3% to 50%
Sink/Source Load Current (each output) ................ 0to 100mA Operating Ambient Temperature Range:
Reference Load Current ...........ccceeeniiiieiiiiiec . 0to 20mA SG15261 ¥ a). faoqel.. .08 52 0 . -55°C to 125°C
Oscillator Frequency Range .......cccccceceveinnnenes 1Hz to 350KHz SG2520/ .. P, L. AT R -25°C to 85°C
Oscillator Timing Resistor ........coceoveiiiiieninen. 2KQ to 150KQ (3526 M e T a e B B +.0°Cto 70°C

Note 2. Range over which the device is functional.

ELECTRICAL CHARACTERISTICS

(Unless otherwise specified, these specifications apply over the operating ambient temperatures for SG1526 with -55°C < T, < 125°C, SG2526 with
-25°C < T, <85°C, SG3526 with 0°C < T, <70°C, and V,, = 15V. Low duty cycle pulse testing techniques are used which maintains junction and case
temperatures equal to the ambient temperature.)

« v SG1526/2526 SG3526 .
Parameter Test Conditions Min. | Typ. [Max.|Min. | Typ. |Max. Units

Reference Section (Note 3) {
Output Voltage T,=25°C 4.95{5.0015.0514.90|5.00|510| V
Line Regulation V, =81t035V 10 | 30 10 | 80 | mV
Load Regulation I, = 010 20mA 10 | 30 10 | 50 | mV
Temperature Stability (Note 9) Over Operating T, 15 | 50 15 | 50 | mV
Total Output Voltage Range (Note 9)| Over Recommended Operating Conditions 490|5.00{5.10{4.85{5.00{5.15]  V
Short Circuit Current Vogr =0V 50 | 125 50 | 125| mA
Undervoltage Lockout Section
RESET Output Voltage Vo =3.8Y 02|04 02 | 04 V
RESET Output Voltage Ve = 4.8V 24 | 4.8 24 | 438 v

LINFINITY Microelectronics Inc.
11861 Western Avenue = Garden Grove, CA 92841
2 (714) 898-8121 = FAX: (714) 893-2570




SG1526/SG2526/SG3526

ELECTRICAL CHARACTERISTICS (continued)
- SG1526/2526 SG3526 .
Parameter Test Conditions Min. | Typ. | Max. | Min. [Typ. [Max. Units
Oscillator Section (Note 4)
Initial Accuracy T,=25°C +3 | £8 +3 | 18 %
Voltage Stability V, =8to 3V 05 (1.0 05110 %
Temperature Stability (Note 9) Over Operating T, 7 10 5 10 %
Minimum Frequency (Note 9) R, = 150KQ, C, = 20uF 1.0 1.0 | Hz
Maximum Frequency R;=2KQ,C, = 1 OnF 350 350 KHz
Sawtooth Peak Voltage V= 35v 3.0 35 3.0 | 35 v
Sawtooth Valley Voltage V =8V 05 | 1.0 05 (1.0 %
Error Amplifier Section (Note 5)
Input Offset Voltage R, £ 2KQ 2 5 2ulolamy:
Input Bias Current -350 |-1000 -350 [-2000] nA
Input Offset Current 35 | 100 35 1200 | nA
DC Open Loop Gain R 2 10MQ, T,=25°C 64 | 72 60 | 72 dB
High Output Voltage VF,IN1 Vi 150mv, lsource = 1000A 36| 42 3.6 {42 v
Low Output Voltage oz ™ Vo 2 150mV, I = 100uA 0204 0204} V
Common Mode Rejection R, < 2KQ 70 | 94 70 | 94 dB
Supply Voltage Rejection V, =8V to35V 66 | 80 66 | 80 dB
PWM Comparator Section (Note 4)
Minimum Duty Cycle Veomperisation = 04V 0 0 %
Maximum Duty Cycle | Veoupensarion =36V 45 | 49 45 | 49 %
Digital Ports ) , and RESET)
HIGH Output Voltage leoimoe = 40pA 24| 4 244 4 v
LOW Output Voltage lg = 3.6MA 02 | 0.4 02| 04 \Y
HIGH input Current vV, =24V -125|-300 -125|-300| uA
LOW Input Current V, =04V -225 | -500 -225(-500 | nA
Current Limit Comparator Section (Note 6)
Sense Voltage R, < 50Q, T, =25°C 90 | 100 { 110 | 80 | 100 | 120 | mV
Input Bias Current -3 | -10 -3 | -10 | MA
Soft-Start Section
Error Clamp Voltage RESET = 0.4V 01104 0.1 | 04 v
C, Charging Current RESET = 2.4V 50 | 100 | 200 | 50 {100 | 200 | pA
Output Drivers (each output) (Note 7)
HIGH Output Voltage lsource = 20mA 125[135 125135 Vv
ISOURCE 100mA 12 | 13 12 | 18 v
LOW Output Voltage lsue = 20mA 0.2 ]:0.3 0203 Y
lgnc = 100mA 12| 2 12| 2 v
Collector Leakage | V=40V 50 [ 150 50 | 150 | upA
Rise Time C, = 1000pF 03 | 0.6 03| 06 Jit]
Fall Time C, = 1000pF 0.1 | 0.2 0.1 | 02 us
Power Consumption Section (Note 8)
Standby Current | SHUTDOWN = 0.4V fLalie 30 TieTa0 [ mA
Note 3. | =0mA Note 7. V=15V
Note 4. F .. =40KHz (R, =4.12KQ +1%, C_ = .01uF +1%, R, = 0Q) Note 8. V, =35V
Note 5. V.,,=0t05.2V ) Note 9. These parameters, although guaranteed over the recom-
Note 6. V., =0to 12V mended operating conditions, are not tested in production.
4/90 Rev 1.1 2/94 LINFINITY Microelectronics Inc.
Copyright © 1994 11861 Western Avenue « Garden Grove, CA 92841

3 (714) 898-8121 = FAX: (714) 893-2570



SG1526/5G2526/SG3526

CHARACTERISTIC CURVES
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SG1526/SG2526/SG3526

CHARACTERISTIC CURVES (continued)
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SG1526/5G2526/SG3526

APPLICATION INFORMATION
VOLTAGE REFERENCE

The reference regulator of the SG1526 is based on a temperature compensated ATy

zener diode. The circuitry is fully active at supply voltages above +8 volts., and . o soma pes

provides up to 20mA of load current to external circuitry at +5.0 volts. In systems

where additional current is required, an external PNP transistor can be usedto v, _L_Z3 b | veer
boost the available current. A rugged low frequency audio-type transistor should —_—

be used, and lead lengths between the PWM and transistor should be as short as = 10pF
possible to minimize the risk of oscillations. Even so, some types of transistors

may require collector-base capacitance for stability. Up to 1amp of load current &0
can be obtained with excellent regulation if the device selected maintains high BB
current gain. EXTENDING REFERENCE OUTPUT CURRENT

UNDERVOLTAGE LOCKOUT

The undervoltage lockout circuit protects the SG1526 and the power devices it controls from inadequate supply voltage. If
+V,, is too low, the circuit disables the output drivers and holds the RESET pin LOW. This prevents spurious output pulses
while the control circuitry is stabilizing, and holds the soft-start timing capacitor in a discharged state.

The circuit consists of a +1.2 volt bandgap reference and comparator circuit which Vrer
is active when the reference voltage has risento 3V, or 1.8 volts at 25°C. When !
the reference voltage rises to approximately +4.4 volts, the circuit enables the
output drivers and releases the RESET pin, allowing a normal soft-start. The $m To REET
comparator has 200mV of hysteresis to minimize oscillation at the trip point. When 0 DRVER A
+V,, tothe PWM is removed and the reference drops to +4.2 volts, the undervolt- o 10 DRVER B
age circuit pulls RESET LOW again. The soft-start capacitor is immediately MAILATR )
discharged, and the PWM is ready for another soft-start cycle. LR
on
The SG 1526 can operate from a +5 volt supply by connecting the Ve Pintothe  ooe o
+V,, pin and maintaining the supply between +4.8 and +5.2 volts. SIMPLIFIED UNDERVOLTAGE LOCKOUT

SOFT-START CIRCUIT

The soft-start circuit protects the power transistors and rectifier diodes from high
current surges during power supply turn-on. When supply voltage is first applied
to the SG1526, the undervoltage lockout circuit holds RESET LOW with Q3. Q1
is turned on, which holds the soft-start capacitor voltage at zero. The second
collector of Q1 clamps the output error amplifier to ground, guaranteeing zero duty
cycle at the driver outputs. When the supply voltage reaches normal operating
range, RESET will go HIGH. Q1 turns off, allowing the internal 100uA current
source to charge C,. Q2 clamps the error amplifier output to 1V, above the
voltage on C,. As the soft-start voltage ramps up to +5 volts, the duty cycle of the
PWM linearly increases to whatever value the voltage regulation loop requires for
an error null. Figure 10 gives the timing relationship between C and ramp time  Fiaure 1.

to 100% du’(y cycle. SOFT-START CIRCUIT SCHEMATIC
DIGITAL CONTROL PORTS VREF
The three digital control ports of the SG1526 are bi-directional. Each pin candrive |
TTL and 5 volt CMOS logic directly, up to afan-outof 10 low-power Schottky gates. 240K $20K
Each pin can also be directly driven by open-collector voltage comparators; fan- |
inis equivalentto 1 low-power Schottky gate. Each port is normally HIGH; the pin T0 SWC
is pulled LOW to activate the particular function. Driving SYNC LOW initiafesa MERNAL a2 —CO Siumown
discharge cycle in the oscillator. Pulling SHUTDOWN LOW immediafely inhibits 1 OF RemT
all PWM output pulses. Holding RESET LOW discharges the soft-start capacitor.
The logic threshold is +1.1 volts at 25°C. Noise immunity can be gained at the
expense of fan-out with an external 2K pullup resistor to +5 volts.
FIGURE 20.

DIGITAL CONTROL PORT SCHEMATIC
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SG1526/SG2526/SG3526

APPLICATION INFORMATION (continued)

OSCILLATOR

SG1526 | —(2) SYNC

FIGURE 21 - OSCILLATOR CONNECTIONS AND WAVEFORMS

The oscillator is programmed for frequency and deadtime with three components: R, C,;, and R,. Two waveforms are
generated: a sawtooth waveform at pin 10 for pulse width modulation, and a logic clock at pin 12. The following procedure
is recommended for choosing timing values:

1. With R;, = 0Q (pin 11 shorted to ground) select values for R, and C. from Figure 7 to give the desired oscillator period.
Rememberthat the frequency at each driver output is half the oscillator frequency, and the frequency at the +V, terminal
is the same as the oscillator frequency.

2. It more dead time is required, select a larger value of R, using Figure 6 as a guide. At 40kHz dead time increases by
400nSec/ohm.

3. Increasing the dead time will cause the oscillator frequency to decrease slightly. Go back and decrease the value of R,
slightly to bring the frequency back to the nominal design value.

The SG1526 can be synchronized toan external logic clock by programming the oscillator to free-run at a frequency 1 0% slower
than the sync frequency. A periodic LOW logic pulse approximately 0.5uSec wide at the SYNC pin will then lock the oscillator
to the external frequency.

Multiple devices can be synchronized together by programming one master unit for the desired frequency, and then sharing
its sawtooth and clock waveforms with the slave units. All C, terminals are connected to the C, pin of the master, and all SYNC
terminals are likewise connected to the SYNC pin of the master. Slave R, terminals should not be left open nor should they
be tied to the +5V reference; at least 50K should be connected to each pin. Slave R, terminals may be either left open or

grounded.
ERROR AMPLIFIER
d Ry vm.wiE
VREF: VREF
R2 R po%nl}n-: R3
VoL TACE
6N GND
VouT = WEF(ﬁ,%@-) vout = \REF(—%)
= (F%) = (i)
FIGURE 22A FIGURE 22B

ERROR AMPLIFIER CONNECTIONS

The error amplifier is a transconductance design, with an output impedance of 2 megohms and an effective output capacitance
of 100pF. Since all voltage gaintakes place atthe output pin, the open-loop gain can be shaped with shunt reactance to ground.
For unity gain stability the amplifier requires an additional external 100 pF to ground, resulting in an open-loop pole at 400 Hz.

The input connections to the error amplifier are determined by the polarity of the switching supply output voltage. For positive
supplies, the common-mode voltage is +5.0 volts and the feedback connections in Figure 22A are used. With negative
supplies, the common-mode voltage is ground and the feedback divider is connected between the negative output and the
+5.0 volt reference voltage, as shown in Figure 22B.
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SG1526/SG2526/SG3526

APPLICATION INFORMATION (continued)

OUTPUT DRIVERS

Figure 25.
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FIGURE 23.
PUSH-PULL CONFIGURATION
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FIGURE 24.

SINGLE-ENDED CONFIGURATION

The totem-pole output drivers of the SG1526 are designed to source and sink 100mA continuously and 200mA peak. Loads

can be driven either from the output pins 13 and 16, or from the +V,, pin, as required. Curves for the saturation voltage at these
outputs as a function of load current are found in Figures 14 and 15.

Since the bottom transistor of the totem-pole is allowed to saturate, there is a momentary conduction path fromthe +V terminal
to ground during switching. To limit the resulting current spikes a small resistor in series with pin 14 is always recommended
The resistor value is determined by the driver supply voltage, and should be chosen for 200mA peak currents, as shown in

FIGURE 25.
DRIVING N-CHANNEL POWER MOSFETS

S$G1526 LAB TEST FIXTURE
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SG1526/SG2526/SG3526

CONNECTION DIAGRAMS & ORDERING INFORMATION (See Notes Below)

Ambient ) .
Package Part No. Temperature Range Connection Diagram
18-PIN CERAMIC DIP SG1526J/883B -55°C to 125°C +ERROR 1 10 V,,,
J - PACKAGE SG1526J -55°C to 125°C -ERROR 2 173 +V,,
SG2526J -25°C to 85°C COMPENSATION [ 2 16[0 QUTPUT B
SG35264 0°C to 70°C Corsry §¢ 1513 GROUND
gs 1B Vx‘uu[vmu
- CURRENT SENSE O 6 13 OUTPUT A
+CURRENTSENSE [j7  12{d §YNC
18-PIN PLASTIC DIP SG2526N -25°C to 85°C SHUTOOWN 06 1D Ao
N - PACKAGE SG3526N 0°C to 70°C R, O 1wPfcC
18-PIN WIDE BODY SG2526DW -25°C to 85°C
PLASTIC S.Q.1.C. SG3526DW 0°C to 70°C +ERROR 1 180 v,
DW - PACKAGE -ERROR [T]|2 17+,
COMPENSATION [T |3 16 (11 OUTPUT B
CSOFrSWAFlT EE 4 15 ;:D GROUND
I 5 4 :3 +VCOUFCIOR
- CURRENT SENSE [I]|(6 13 [T OUTPUT A
+CURRENT SENSE [T |7 12 [T SYNC
SHUTDOWN 8 D R
R, 9 1013 ¢,
20-PIN CERAMIC SG15261/883B -55°C to 125°C ~ai 3 2 1 2019 ‘e
0 ° : b . T
tEéE(L:EiéngP CARRIER SG1526L -55°C to 125°C o M 12, e
a 3. -ERROR 4 U 18 13.
4. COMP s ;7 14, OUTPUTA
5‘ CS\)FTSTARV 15 *VCOLLECTOR
6. & ' 46.NC.
7.°-CS. 7 5 47. GROUND
8. +CS. 8 14 18, OUTPUT B
9. SHUTDOWN 19. 4V,
10§ 8 10 11 12 13 20 Vier

Note 1. Contact factory for JAN and DESC product availability.
2. All parts are viewed from the top.
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