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SG6521 — PC Power Supply Supervisors

Features Description
*  Two 12V Sense Input Pins: VS12 and VS12B The SG6521 is designed to provide the supply voltage,
) current supervisor, remote on/off (PSON), power good
® Over-Voltage Protection (OVP) for 3.3V, 5V, and (PGO) indicator, and fault protection (FPO) functions for
two 12V switching power systems.
®  Over-Current Protection (OCP) for 3.3V, 5V, and For supervisory functions, it provides the over-voltage
two 12V protection (OVP) for 3.3V, 5V, and two 12V; over-
®  Under-Voltage Protection (UVP) for 3.3V, 5V, and current protection (OCP) for 3.3V, 5V, and two 12V;
two 12V under-voltage protection (UVP) for 3.3V, 5V, and two
. . 12V. When 3.3V, 5V, or 12V voltage decreases to 2.3V,
®  Open-Drain Output for PGO and FPO Pins 3.5V, and 9V, respectively, the under-voltage protection
= 300ms Power-Good Delay function is enabled. FPO is set HIGH to turn off the
PWM controller IC. The voltage difference across
® 2.8ms PSON Control to FPO Turn-off Delay external current shunt is used for OCP functions. An
= 48ms PSON Control Delay external resistor can be used. to. adjust_ proteqtion
threshold. An additional protection input pin provides
® No Lock-up During the Fast AC Power On/Off the flexibility for designing protection circuits.
® Wide Supply Voltage Range: 4V to 15V The power supply is turned on after a 48ms delay when
" OverT ture Protection (OTP PSON signal is set from HIGH to LOW. To turn off the
ver-Temperature Protection ( ) power supply, the PSON signal is set from LOW to
®  Additional Protection Input (Pext) HIGH with a delay of 48ms. The PGl circuitry provides a

power-down warning signal for PGO. When PGl input is
Apbplicati lower than the internal 1.25V reference voltage, PGO
pplications signal is pulled LOW.
®  Switch-Mode Power Supplies with Active PFC
®  Servo System Power Supplies

®  PC-ATX Power Supplies

Ordering Information

Part Operating Temperature @ Eco Packade Packing
Number Range Status 9 Method
SG6521DZ -40°C to +85°C RoHS 16-pin Dual In-Line Package (DIP) Rail
SG6521SZ -40°C to +85°C RoHS 16-pin Small Outline Package (SOP) Tape & Reel

@ For Fairchild’s definition of “green” Eco Status, please visit: http:/www.fairchildsemi.com/company/qreen/rohs green.html.
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Figure 1. Typical Application
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Block Diagram
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Figure 2. Function Block Diagram
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Pin Configuration
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Figure 3. Pin Configuration(Top View)

Pin Definitions

Pin# | Name | Description
1 PGI Power Good Input. For ATX SMPS, it detects AC line voltage through the main transformer.
2 GND Ground.
3 FPO Fault Protection Output. Output signal to control the primary PWM IC through an opto-
coupler. When FPO is low, the PWM IC is enabled.
Remote On/Off Logic Input from CPU or Main Board. The power supply is turned on/off
4 PSON
after a 48ms delay.
12V Over-Current Protection Sense Input. For typical applications, this pin is connected to
o) 1IS12 the positive end of a current shunt through one resistor. When the voltage on 1S12 is higher
than that of VS12 by 5mV, OCP is enabled.
6 RI Reference Setting. One external resistor Rl connected between the Rl and GND pins
determines a reference current, Irer = 1.25/R,, for OCP programming.
12V Over-Current Protection Sense Input. For typical application, this pin is connected to the
7 IS12B positive end of a current shunt through one resistor. When the voltage on 1S12 is higher than
that of VS12 by 5mV, OCP is enabled.
8 VS12B Second 12V Over/Under-Voltage Control Sense Input.
9 Pext External Protection Detects Input.
10 IS5 5V Over-Current Protection Sense Input.
11 1IS33 3.3V Over-Current Protection Sense Input.
12 VS12 12V Over/Under-Voltage Control Sense Input.
13 VS33 3.3V Over/Under-Voltage Control Sense Input.
14 VS5 5V Over/Under-Voltage Control Sense Input.
15 VDD Supply Voltage. 4.2V ~ 15V. For ATX SMPS, it is connected to 5V-standby and 12V through
diodes, respectively.
Power-Good Logic Output. 0 or 1 (open-drain). Power good=1 means that the power supply
16 PGO ; ' .
is good for operation. The power good delay is 300ms.

© 2007 Fairchild Semiconductor Corporation
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Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended.
In addition, extended exposure to stresses above the recommended operating conditions may affect device
reliability. The absolute maximum ratings are stress ratings only.

Symbol Parameter Min. Max. Unit
Vob DC Supply Voltage 16 \%
PSON, PGlI, VS5, 1S5, VS33, 1S33, Pext -0.3 7.0 \Y
Vin Input Voltage
VS12, VS12B, IS12, IS12B -0.3 15.0 \Y
Vour Output Voltage FPO, PGO -0.3 8.0 \Y
T, Operating Junction Temperature -40 +125 °C
Tstc Storage Temperature Range -55 +150 °C
TL Lead Temperature (Soldering) +260 °C
Human Body Model:
o | JESD22-A114 3.0 KV
ESD Electrostatic Discharge Capability
Machine Model: 200 v
JESD22-A115

siosingadng Ajddng Jamod Dd — 12599S

Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended
operating conditions are specified to ensure optimal performance to the datasheet specifications. Fairchild does not
recommend exceeding them or designing to Absolute Maximum Ratings.

Symbol

Parameter

Min.

Typ.

Max.

Unit

Ta

Operating Ambient Temperature

-40

+85

°C
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Electrical Characteristics

Vpop = 5V, and Ta = 25°C unless otherwise noted.
Symbol | Parameter Conditions Min. Typ. Max. Units
Vpp Section
Vbp DC Supply Voltage 4.2 15.0 V
Ibp1 Supply Current PSON = LOW 1.7 2.6 mA
Ibp2 Supply Current PSON = HIGH 1.0 1.5 mA
tr Supply Voltage Rising Time 1 ms
Vst Vpp Start Threshold Voltage 4.2 \%
Over-Voltage (OVP) and Over-Current (OCP) Protections
VS33 3.7 3.9 41
Vovp Over-Voltage Protection VS5 5.7 6.1 6.5 \%
VS12, VS12B 13.2 13.8 14.4
Ratio of Current Sense Sink Current
IRer to Current Sense Setting Pin (RI) R; = 18.5kQ ~75kQ 7.6 8.0 8.4
Source Current
Vorrser | OCP Comparator Input Offset Voltage -3 3 mV
lke-Fro | Leakage Current (FPO) FPO =5V 5 pA
Vourrro | Low-Level Output Voltage (FPO) Isink 20mA 0.4 \%
tove OVP Delay Time 33 75 110 us
tocp OCP Delay Time 12.5 20.0 27.5 ms
VR RI Pin Voltage 0.98-Typ. 1.25 1.01-Typ. V
Iri Output Current RI 12.5 62.5 MA
tsroce | Startup OCP / UVP Protection Time | 200 < POI <1.25V: 1 4g 75 114 ms
Under-Voltage Protection and PGI, PGO
Vpai_1 Input Threshold Voltage PGI 1 0.98-Typ. 1.25 1.02-Typ. V
Vpai 2 | Input Threshold Voltage PGI 2 0.96Typ. 0.60 1.03-Typ. \%
VS33 2.1 2.3 2.5
Vuve Under-Voltage Protection VS5 3.3 3.5 3.7 V
VS12, VS12B 8.5 9.0 9.5
tonD Under-Voltage Turn-on Delay PGI>0.6V 49 75 114 ms
tuve UVP Delay PGI>1.25V 2.4 3.2 4.0 ms
llke-pco | Leakage Current (PGO) PGO =5V 5 A
VoLrso | Low-Level Output Voltage (PGO) Yoo 2 12V o 0.4 v
tec Timing PG Delay 200 300 450 ms
tnD1 Noise Deglitch Time 90 150 210 us
PSON Control
Ipson Input Pull-up Current PSON = 0V 120 pA
ViH High-Level Input Voltage 2 \%
Vi Low-Level Input Voltage 0.8 V
N Eg\(,)VN LOW to FPO 34 48 67
trson Timing PSON to On/Off PSON HIGH o PGO ’ " o ms
LOW
tesorr | Timing PGO LOW to FPO HIGH 1.6 2.8 45 ms
External Protection Detect Section
V1H Pext Threshold 1.20 1.25 1.30 \Y,
tpext Pext Delay Time 24 3.2 4.0 ms

© 2007 Fairchild Semiconductor Corporation
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Functional Description

The SG6521 is designed to provide the supply voltage,
current supervisor, remote on/off (PSON), power-good
(PGO) indicator, and fault protection (FPO) functions for
switching power systems.

For supervisory functions, it provides the over-voltage
protection (OVP) for 3.3V, 5V, and two 12V; over-
current protection (OCP) for 3.3V, 5V, and two 12V,
under-voltage protection (UVP) for 3.3V, 5V, and two
12V. When 3.3V, 5V, or 12V voltage decreases to 2.3V,
3.5V, and 9V, respectively, the under-voltage protection
function is enabled. FPO is set HIGH to turn off the
PWM controller IC. The voltage difference across
external current shunt is used for OCP functions. An
external resistor can be used to adjust protection
threshold. An additional protection input pin provides
the flexibility for designing protection circuits.

The power supply is turned on after a 48ms delay when
PSON signal is set from HIGH to LOW. To turn off the
power supply, the PSON signal is set from LOW to
HIGH with a delay of 48ms. The PGI circuitry provides a
power-down warning signal for PGO. When PGl input is
lower than the internal 1.25V reference voltage, PGO
signal is pulled LOW.

The SG6521 provides over-current protection for the
3.3V, 5V, and two 12V rails. Whenever an OCP
condition occurs at any of the voltage rails, PGO is
LOW and FPO is open. The internal OCP comparators

have a very small offset voltage (£3mV). The sink
currents of IS33, 1S5, and IS12 are eight times the
current at the Rl pin. The current at the Rl pin is Vr/R,.

Here is an example demonstrating how to set the over
current protection. If 1Ry > IrxR2, OCP is active. If
R1=5mQ, R=30KQ, and the OCP active level is 35A,
then the R; resistor is:

=|1><R1

R
2 I %8

= 5250 (1)

where C is bypass noise, suggested value is between
1uF ~ 2.2uF

To Load

Figure 4. OCP Setup

© 2007 Fairchild Semiconductor Corporation
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Timing Chart
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Typical Performance Characteristics o
N
e
8.500 2.000 g
U
8.300 1.900 (o]
(1)
8.100 _ 1.800 =
t z w
x 5 \ =
7900 £ 1700 T
~ =
\ <
7.700 1600 ——\\ wn
5
7.500 1500 o)
4 25 10 5 20 35 50 65 80 95 110 125 40 25 10 5 20 35 50 65 80 95 110 125 =
Temperature (C) Temperature (C) S_
(7]
Figure 6. lrer vS. Ta Figure 7. lppi vs. Ta =4
(/]
2.000 28.000
1200 26.000 //
24000 F
2 0400 & /\ N
£ €
B ~ = 22.000
~ ——o | — T—— §
2 -0.400 °
20.000 F /-\
//\.
1200 18.000
-2.000 : : : : 16.000 : :
40 25 10 5 20 35 50 65 8 95 110 125 40 25 -10 5 20 35 50 65 80 95 110 125
Temperature (C) Temperature (‘C)
Figure 8. Vorrser vs. Ta Figure 9. TocpvVs. Ta
1.30 1.30
1.28 1.28
1.26 _ 126
> S
T ?
> >
124 1.24
122 1.22
1.20 : : : . 120 . !
4 25 10 5 20 35 50 65 80 95 110 125 40 25 10 5 20 35 50 65 80 95 110 125
Temperature (C) Temperature (C)
Figure 10. Vg vs. Ta Figure 11. Vpgivs. Ta

© 2007 Fairchild Semiconductor Corporation
SG6521 + Rev. 1.0.0

www.fairchildsemi.com



Physical Dimensions
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NOTES: UNLESS OTHERWISE SPECIFIED

THIS PACKAGE CONFORMS TO
JEDEC MS-001 VARIATION BB
B) ALL DIMENSIONS ARE IN MILLIMETERS.
C) DIMENSIONS ARE EXCLUSIVE OF BURRS,
MOLD FLASH, AND TIE BAR PROTRUSIONS
D) CONFORMS TO ASME Y14.5M-1994

E) DRAWING FILE NAME: N16EREV1

——

Figure 12. 16-Lead, Dual Inline Package (DIP)

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify
or obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions, specifically

the warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:

htto//www.fairchildsemi.comvpackaging/.
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Physical Dimensions (Continued)
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Figure 13. 16-Lead, Small Outline Integrated Circuit (SOIC)
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Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify
or obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions, specifically

the warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:

htto//www.fairchildsemi.comvpackaging/.
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FAIRCHILD
e
SEMICONDUCTOR®
TRADEMARKS
The folowing indudes registered and unregistered trademark s and service mark s, owned by Fairchild Semiconductor andfor its global subsidianes, and is not
intended to be an exhaustve ligt of all such tradernarks.
Build it Mo F-PFST™H PowerTrench® The Power Franchise®
CaoreFLUS™ FRFET® Programmable Active Droop™ Tha
CorePOWER™ Global Power Resource™™ CFET® mnmgr
CROSSVOLT™ Green FPS™ Qs TinyBaost™
cTL™ Green FRS™ g-Series™ Cluiet Serigs™ TimBuckm
Current Transfer Logic™ GTOm™m FapidConfigure™ ! @
® : ! TinyLogic
EcoSPARK Intellitg A .~
- TIMNYORTCO™
Efficentiax™ |SOPLANART m i
EZSWTCH™ * o ; s TinyPower™
MegaBuck Saving our world, TriVAAGKYY at a time™ TinyPyAM™
M MICROCOUPLER™ Smarthax™ TinyWire™
=0 MicraFET™ SMART START™ SerDes™
® ; 0 pSerbes
MicroPakm SPM
g1 MillerDriveT™ STEAL T ’g
®
Fahin : & Matio N 2x™ SuperFET™ uDes
Fairchild Semiconductar’ W ation-SEK ™ SLnersOT™MS UHC
FACT Quiet Series™ OPTOLOGIC® n Ultra FRFET™
FACT® o SHperdT UniFET™
FAST® OF'T%F'LANAR SupersCT™.8 o
T
FastvCore™ SupreMOTSM Yisualhdaxm™
Flashiriter®” SUBERET
i POP e SYSTEM &
RS Power-SPM™ GENERAL
* EZSWITCH™ and Flashwiriter™ are tradermiarks of Systermn General Corporation, used under license hy Fairchild Semiconductor
DISCLAIMER
FAIRCHILD SEMICONDUCTCR RESERVES THE RIGHT TG MAKE CHAMGES WITHOUT FURTHER MNOTICE TO ANY PRCOUCTS HEREM TO IMPRCHVE
RELAEILTY, FLUNCTICN, OR DESIGN. FAIRCHILD DOES MOT ASSUME ANY LIABILTY ARISING CUT OF THE APPLICATION OF UISE OF ANY PRODUCT OR
CIRCUIT CESCREBED HEREIN, NEITHER DOES IT CONYEY ANY LICENSE UNDER TS PATENT RIGHTS, MOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD' SWORLCWIDE TERM S AMND CONDIMONS, SPECFICALLY THEWARRANTY THEREIM,
WWHICH COVERS THESE FRODUCTS
LIFE SUPPQORT POLICY
FAIRCHILD'S PRODUCTS ARE MOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IM LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESSWHRITTEM AFPROYAL GF FAIRCHILD SEMICONDUCTOR CORFPORATION
As used herein:

1. Life support devices or systems are devices or systems which, (a)are 2. A chitical compaonent in any component of a life support, device, or
intended for surgical implant into the body or (b) support or sustain life, system whose failure to perform can be reasonably expected to
and (c) whose failure to perform when properly used in accordance cause the failure of the life support device or systemn, or to affect its
with instructions for use provided in the labeling, can be reasonably safety or effectiveness.
expected to result in a significant injury of the user.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Corporation's Anti-Counterfeiting Policy. Fairchild's Ant-Counterfeiing Policy is also stated on our external website, v fairchildsemi com,
under Sales Suppart.

Counterfeiting of semicondudtar parts is a growdng problem in the industry. All manufacturers of semiconductar products are experiendng counterfeiting of their parts.
Customerswho inadvertently purchase counterfeit parts experence marty problems such as loss of brand reputation, substandard performance, falled applications,
and increased cost of produdion and manufacturing delays. Fairchild istaking strong measures t protect ourselves and our customers from the proliferation of
counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either diredtly from Fairchild or from Authorized Fairchild Digtributors who are
listed v country on ourweh page cited above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distrbutars are genuine parts, have
full traceability, meet Fairchild's gquality standards for handling and storage and provide access ta Fairchild's full range of up-to-date technical and product information.
Fairchid and our Authonzed Distrbutors will stand behind all warranties and will appropriately address any warranty issues that may arise. Fairchild will not provide
amywarranty caverage or other assistance for parts bought from Unacthorized Sources. Fairchild is committed to corrbat this global problem and encourage our
custamers to do their partin stopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet ldentification | Product Status Definition

T e Fofmative ¢ In Desigr Datasheet cun_ta\ns the _demgn specifications for product development. Specifications may change in

any mannerwithout natice.

——r ; . Datasheet contains preliminary data; supplementary data will be published at a |ater date. Fairchild
FiglimingEty FirsEROdustin Semiconductar reserves the right to make changes at any time without notice to improve design.
N itentfestionreeied | FuliPraducton Datashn_aet contains final Spe_mficatiuns. Fairchild Semiconductor reserves the right to make changes

at any time without notice to improve the design,
; Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductar. The
Obsolete Nat In Production datasheet is for reference information only.
Rev. 136
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