LINEAR INTEGRATED CIRCUITS

SILILON
GENERAL

DESCRIPTION

The SG1842B/3B/4B/5B family of control IC's are improved ver-
sions of the earlier non-B devices. These products offer all the
hecessary features to implement off-line fixed frequency current
mode switching power supplies with a minimum number of external
components. Current mode architecture demonstrates improved
line and lead regulation, a simpier compensation circuitry and a
pulse by pulse current limiting to protect the external power
MOSFET.

Included in this integrated circuit are a temperature compensated
bandgap reference trimmed to +1%, an undervoltage lockout with
hysteresis, an externally programmable oscillator, an error ampli-
fier, a current sense compensator and a totem pole output stage
optimized for direct driving of the external power MOSFET. The
improvedfeatures of these devices are shown in "BOLD"type inthe
features column.

The SG184Xis specified for operation over the full military ambient
temperature range of -55°Cto 125°C. The SG284X is specified for
the industrial range of -25°C to 85°C, and the SG384X is designed
for the commercial range of 0°C to 70°C.

SG1842B/3B/4B/5B
SG2842B/3B/4B/5B

SG3842B/3B/4B/5B
FUTURE PRODUCT RELEASE

CURRENT-MODE PWM CONTROLLER

FEATURES (Bold type Indicates improved feature)

o Optimized for off-line control

» Low start-up current (150pA Typ.)

e Automatic feed forward compensation

¢ Trimmed osclilator discharge current (+3% Typ.)
o Pulse-by-pulse current limiting

¢ Enhanced load response characteristics

o Under-voltage lockout with hysteresis

o Double pulse suppression

¢ High current totem pole output (+1Amp peak)

¢ Internally timmed bandgap reference

s 500 KHz operation

+ Current sense delay to output 100ns (typ.)

« Voltage reference trimmed to 1% for 384X serles
« initiat oscillator frequency better than +2% (typ.)
« Output fall time 100ns max. (384X series)

¢ Output pulldown during UVLO
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SG184XB/SG284XB/SG384XB SERIES

ABSOLUTE MAXIMUM RATINGS (Notes 1 & 2)

Supply Voltage (I.. < 30MA) ..o Self-limiting
Supply Voitage {Low Impedence Source) ..........cccccrvveenned 30V
Output CUrrent (PBAK) ......vevvrvemieerrrrriirinnisesssserarensssressenns 1A
Qutput Current (CONtINUOUS) ....c.oevinvvreernniericrerecrieeneene 350mA
Output Energy (Capacitive Load) ..........ccceeeernrcercienennnnne. Sud
Analog Inputs (Pin 2, Pin 3) ...cccccccevevevvicinnnnne...s0.3V 10 6.3V

Note 1. Exceeding these ratings could cause damage to the device.

Error Amp Output Sink Current .......occeeevvrereerrecceneneee... . 10mMA
Operating Junction Temperature
Hermstic (J, Y, F - Packages) ....cccoevveevennerecriennennn 480°C
Plastic (N, M, D - Packages ) ........cceecevvreceneerenene.... 160°C
Storage Temperature Range .............ccoc..n......s865°C 10 150°C
Lead Temperature (Soldering, 10 Seconds) .................. 300°C

Note 2. All voltages are with respect to Pin 5. All currents are positive into the specified terminal.

THERMAL DERATING CURVES
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MAXIMUM POWER DISSIPATION vs AMBIENT TEMPERATURE MAXIMUM POWER DISSIPATION vs CASE TEMPERATURE
RECOMMENDED OPERATING CONDITIONS (Note 3)
Supply Voltage Range .......ccccoececerininnnninnineerieeenreeseeenns 30V Oscillator Timing Resistor (R,) ......ccccovevee. 520Q < R, £ 150k
Output Current (PEaK) ...ccceeveerieeeeee e vesreeeene 1A Oscillator Timing Capacitor (C,) .................1000pF < C_< 1uF
Output Current (ContinUOUS) ........coccecevevreereeeserrnennens 200mA Operating Ambient Temperature Range:
Analog Inputs (Pin 2, Pin 3) c..coeeeeeviiiveeereereeee, DV to 2.6V SG1842B/3B/4B/5B ........cccovvcveereeeeene.255°C t0 125°C
Error Amp Output Sink Current ........cceevvievvceiimeceeiesnereneas SmA SG2842B/3B/AB/EB ......c..eeeeeeiireeene. 7 26°C 10 85°C
Oscillator Frequency Range ......................... 100Hz to 500KHz SG3842B/3B/AB/EB ..ot 0°C to 70°C

Note 3. Range over which the device is functional.

ELECTRICAL SPECIFICATIONS

(Unless otherwise specified, these specifications apply over the operating ambient temperatures for SG1842B/3B/4B/5B with -65°C < T, < 126°C, SG2842B/
3B/4B/5B with -25°C < T, < 85°C, SG3842B/3B/4B/5B with 0°C < T, < 70°C, V. = 15V (Note 7), R, = 10KQ, and C_ = 3.3nF. Low duly cycle pulse testing
techniques are used which maintains junction and case temperatures equal to the ambient temperature.)

$G184XB/284XB SG384XB

Temp. Stability (Notes 4 &9)

Parameter Test Conditions MIn.ITyp.lMax. MIn.]Typ.IMax. Units
| Reference Sectlon i
E?i?wut Vaitage ****** l T = PEC; ok dmA s 4081 5.00 1 5.08 AU515.0018.08] V-
Line Regulation 12V < V < 25V 6 | 20 6 | 20| mv
LoadRegulalion WE2E el B TR MV

Discharge C

TotalDutput Variation iNote #) U Live; Load s Temp. ©

Output Noise Voltage (Note 4) 10H;<f< 10kHz T,=25°C

- Long Tarey Stabikty ot 4T S 1280 000 M

Qutput Short Circuit

Oscilliator Section

initial Amiﬁtacygfﬁbﬁi“ T w250 T
T : 25°C, ..TBD C TBD

Violitage Stabify. msv sﬁé\i ey

Temp. Stablhty (Note 4) Ty S T < T

Amplitids” T I : Vﬁm {peaktap&ﬁx}

i



SG184XB/SG284XB/SG384XB SERIES

ELECTRICAL SPECIFICATIONS (continued)

SG184XB/284XB SG384XB Units

Parameter Test Conditions Min. [ Typ. [Max.| Min. | Typ. |Max.
Error\A\r\np Section _ _ i
Input Voltaga:. T Vo B 28V, S0l 0w L [2.4512.50 12,85 2.470] 250 2530 © V

Input Bias Current o -0.31 -1 -03} 1 HA

"Qpen Lvsp Gai {% RN §- 2 Vo5 4V 1 BB 3B 851801 ] a8
Unity Gain Bandwrdth {(Note 4) T 25°C 07| 1t 07 1 MHz
PSRRI iR Vg 2 180570 feo o) | a8
Output Sink Current mA
Output Soures Current ‘mA
V vz High |
@}i.ew : i s
Current Sense Sectlon
Gain Noles 5 4. 8) .. N CBOIRAE § 857 3 18.15]. W
=5V .

Maximum Input Slgnal (Note 5)m

PSRR NG o ¥ 201
Input Blas Cu\rrent . 2 |10 ] pA
Dolay o Db ot 4y " 1150 | ns o

Output Sectlon

RCT 200mA

m“gﬁm

Dl ﬁtgh eval L i
=200mA

. m\%\gﬁ\\\ A A2 R SRR

“Bise Time . T TR QAR

Fall Time T =25°C, C =1n 150 )

UVLO Saturatichl i e By, iwes 3 N EXSRURINEE S S R £ N
Ve = 4V, lgp = 4mA 0.6

Under-Voltage Lockout Sectlon

“Start Thrashold TXB428/4B - 150 gez\i 7.8
. X8438/5B | . 0.1 78,
EMin, Operating Voltage TLXBA28/4B7 T TIE -9

After Turn On X843B/58 7.0

PWM Section
Max Oty Cyole . .00 CEXB428AB B4-98 e
o e | X844B/5B 47 148, -
Wi, Duy Cyéle - o SRR R SO N S .
Total Standby Current

Stayt-Up Current o S Ul o Faeed o 1250 CP250 | pA
Operating Supply Current 11 | 17 11 | 17 | mA
V Zenari&féit&ge = Q:W“E. e \\\\\\ gy | \:\ Ja oy

Notes: 4. These parameters, although guaranteed arenot 100% tested in 9. "Temperature stability, sometimes referred to as average temperature
production. coefficient, is described by the equation:

5. Parameter measured at trip point of latch with V, o, = 0. e (MAX.) - V.

N min.
Temp Stability = rer (MIN.)

T, (max.) - T, {min.)

) AV
6. Gaindefinedas: A= 1 08V p e  £0.8V.

A Viemvee Ve (Max.) & V. (min.) are the maximum & minimum reference

7. Adjust V,, above the start threshold before setting at 15V. voltage measured over the appropriate temperature range. Note that

8. Output frequency equals oscillator frequency for the SG1842B the extremes in voltage do not necessarily occur at the extremes in
and SG1843B. temperature.”

Output frequency is one half oscillator frequency for the
SG1844B and 18458B.
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SG184XB/SG284XB/SG384XB SERIES

CONNECTION DIAGRAM & ORDERING INFORMATION (See notes below)

bient
Package Part No. Temp:::ture Range Connection Diagram
14-PIN CERAMIC DIP SG184XBJ/883B -55°C to 125°C
J - PACKAGE SG184XBJ -55°C to 125°C comp 01 ~ up v,
SG284XBJ -25°C to 85°C NG g2  np NC
SG384XBJ 0°C to 70°C N ]
NCe Os nv,
lsense 5 103 OUTPUT
NC Oe o] GROUND
14-PIN PLASTIC DIP SG284XBN -25°C to 85°C Rac, 73 PowERGND
N - PACKAGE SG384XBN 0°C to 70°C
8-PIN CERAMIC DIP S5G184XBY/883B -55°C to 125°C
Y - PACKAGE SG184XBY -55°C to 125°C
SG284XBY -25°C to 85°C comp 1 ~ el v,
S5G384XBY 0°C to 70°C Ve §2 78 Ve
lsense O3 ¢] ouTPUT
RJ/C, Oa 5{1 GROUND
8-PIN PLASTIC DIP SG284XBM -25°C to 85°C
M - PACKAGE SG384XBM 0°C to 70°C
14-PIN PLASTIC S.O.1.C. SG284XBD -25°C to 85°C comp 7 WO v
D - PACKAGE SG384XBD 0°C to 70°C ne |z wfm Ne
v, |3 12[1 v,
Ne O fe 1 v,
lsense CL |5 10{1] OUTPUT
Nc [I|s o[ 11 GROUND
RJ/C, 7 8[T1 POWER GND
8-PIN PLASTIC S.O.I.C. SG284XBDM -25°C to 85°C
DM - PACKAGE SG384XBDM 0°C to 70°C comP [T]]1 8[T) v,
v |2 7@ v,
lewse CLJ |3 6[J3 OUTPUT
R/C, [T}|4  S[T1 GROUND

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

Silicon General « 11861 Western Avenue « Garden Grove, CA 92641 e (714) 898-8121 « TWX: 910-596-1804 « FAX: (714) 893-2570
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