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Features

®  Green Current Mode PWM Control

®  Burst Mode Operation
® Internal High-Voltage Startup Switch

®  Qver-Voltage Protection: 19V
®  Operating Frequency up to 300kHz
®  Maximum Duty Cycle: 95%

Applications

= Offline Adapter Applications
" Auxiliary Power Supplies

Related Resources

Controller FAN7601

®  Low Operating Current: Maximum 4mA

®  Under-Voltage Lockout (UVLO): 12V/8V
®  Latch Protection and Soft-Start Function

®  AN4129 — Green Current Mode PWM

February 2009

Green Current Mode PWM Controller

Description

The FAN7601B is a programmable frequency green
current mode PWM controller. It is specially designed for
the offline adapter applications and the auxiliary power
supplies that require high efficiency at light load and no
load. The internal high-voltage startup switch and burst
mode reduce the power loss.

FAN7601B includes protections, such as latch protection
and over-voltage protection. The latch protection can be
used for over-voltage protection, thermal protection, and
others. The soft-start prevents the output voltage
overshoot at startup.

Ordering Information

Operating .
Part Number Junction Top Mark @ Eco Status Package T\),,aectﬁ'gg
Temperature
FAN7601BN FAN7601B 8-DIP Rail
FAN7601BM 7601B 8-SOP Rail
FAN7601BMX -40°C to +150°C 7601B RoHS 8-SOP Tape & Reel
FAN7601BG 7601B 10-SSOP Rail
FAN7601BGX 7601B 10-SSOP Tape & Reel

@ For Fairchild’s definition of “green” Eco Status, please visit: http://www.fairchildsemi.com/company/green/rohs_green.html.
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Figure 1. Internal Block Diagram
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Pin Configurations
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Pin Definitions
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Figure 2. 8-Pin Configuration (Top View)
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Figure 3. 10-Pin Configuration (Top View)

Pin # (8-Pin) | Pin # (10-Pin) Name Description
1 Vstr Startup
2 3 CS/FB Current Sense and Feedback
3 4 Latch/SS Latch Protection and Soft-Start
4 5 Rt/Ct Oscillator Timing
5 6 GND Ground
6 7 Out Gate Drive Output
7 8 Vce IC Power Supply
8 10 Vref Voltage Reference

© 2008 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
Vce Supply Voltage 20 \%
Vcsirs Input Voltage CS/FB -0.3 20.0 \%
Tste Storage Temperature -55 +150 °C
T, Recommended Operating Junction Temperature -40 +150 °C
lo Output Current 250 mA
VsTtr Vstr Input Voltage 500 \%
Veso.ru | IOl o Capatie, i By Hodel : | W
Vesp_mm | Electrostatic Discharge Capability, Machine Model, JESD22-A115 300 \%
Thermal Impedance
Symbol Parameter Value Unit
8-DIP 100
03a Thermal Resistance, Junction-to-Ambient 8-SOP 180 °C/W
10-SSOP 130

© 2008 Fairchild Semiconductor Corporation
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Electrical Characteristics
Ta=-25°C~125°C, Vcc=14V, R1=9.5kQ, C1=2.2nF unless otherwise specified.

Symbol Parameter Conditions | Min. | Typ. ‘ Max. ‘ Unit
Reference Section
VRer Reference Output Voltage lo=1mA 4.85 5.00 5.15 \%
AVREF1 Line Regulation Vcee=10V~18V 10 20 mV
AVREeF2 Load Regulation lo=1mA ~ 10mA 20 30 mV
Oscillator Section
fosc Initial Accuracy 90 100 110 kHz
STv Voltage Stability Vee=10V~18V 1.0 15 %
Vosc Amplitude Vpin4 peak-to-peak 1.25 \V
PWM Section
Vcs/re1 CS/FB Threshold Voltagel 0.9 1.0 11 \%
Duax Maximum Duty Cycle Ta=25°C 92 95 98 %
Dwmin Minimum Duty Cycle 0 %
Burst Mode Section
Vesrsz | CS/FB Threshold Voltage2™ 0.77 | 097 | 1.17 Y,
Vesess | CS/FB Threshold Voltage3™ 0.7 0.9 1.1 Y,
Soft-Start Section
Iss Soft-Start Current Vpins=GND 9 12 15 pA
VsL Soft-Start Limit Voltage® lss=1pA 1.2 15 1.8 \Y
Protection Section
VLATCH Latch Voltage 2.25 2.50 2.75 \%
Vove Over-Voltage Protection 18 19 20 \%
UVLO Section
Vin Start Threshold Voltage 11 12 13 \%
Vi Minimum Operating Voltage 7 8 9 \%
Total Current Section
lop Operating Supply Current 3 4 ‘ mA
Output Section
VoL Low Output Voltage Ta=25°C, 1o0=100mA 2.0 2.5 \Y
Von High Output Voltage Ta=25°C, lo=-100mA 115 12.0 14.0 \%
t; Rising Time™ Ta=25°C, C=1nF 45 150 ns
t Falling Time®” Ta=25°C, C=1nF 35 150 ns
Startup Section
lstr Vstr Startup Current Vstr=30V, Ta=25°C 0.5 1.0 1.5 mA

Notes:

1. These parameters, although guaranteed, are not 100% tested in production.
2. ltis recommended to connect a 1MQ resistor between the Latch/SS pin and GND to prevent abnormal operation
of the latch protection by noise coupling.
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FAN7601B — Green Current Mode PWM Controller
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Junction Temperature(C)
Figure 11. Oscillator Low Threshold Voltage
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FAN7601B — Green Current Mode PWM Controller

Typical Performance Characteristics (Continued)
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Figure 15. Soft-Start Current

Figure 14. Latch Protection Voltage
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Figure 16. Oscillator Frequency Characteristic
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Physical Dimensions
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1 4
TOP VIEW TOP VIEW
OPTION 1 OPTION 2
S [ﬂg] :310+.010 [7.87+0.25} - —
_® .130+.005 [3.30.13]
7o Ty 210 MAX
[5.33]
7TYP || /\ ‘
; jﬂ
—  0I5MIN
021 [0.53] [0.38] 200
015 |0.37| —=— == 140 [3.55 :
125 [3.17 1 62 ™
.001[.025]
.100 430 MAX
— - — —~—
[2.54] [10.92]
NOTES: .060 MAX
. [1.52] ~
A. CONFORMS TO JEDEC REGISTRATION MS-001,
VARIATIONS BA 0107 5% [0-2541?.'010207 ]

B. CONTROLING DIMENSIONS ARE IN INCHES
REFERENCE DIMENSIONS ARE IN MILLIMETERS
DOES NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED
.010 INCHES OR 0.25MM.

@DOES NOT INCLUDE DAMBAR PROTRUSIONS.
DAMBAR PROTRUSIONS SHALL NOT EXCEED
.010 INCHES OR 0.25MM.

E. DIMENSIONING AND TOLERANCING

PER ASME Y14.5M-1994.

NOSEREVG

Figure 17. 8-Lead, Dual In-line 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:
http:/Aww.fairchildsemi.com/packaqging/.
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Physical Dimensions
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Figure 18. 8-Lead, Small Outline Package (SOP)

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:
http:/Aww.fairchildsemi.com/packaqging/.

© 2008 Fairchild Semiconductor Corporation www.fairchildsemi.com

FAN7601B + Rev.1.0.1 9

19]|01U0D NMJ 8PO 1UslInND ussl9 — 9T09.NV



Physical Dimensions
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Figure 19. 10-Lead, Small Outline Package (SSOP)

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:
http:/Aww.fairchildsemi.com/packaqging/.
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SEMICONDUCTOR"

TRADEMARKS

intended to be an exhaustive list of all

such tradermarks.

The following indudes registered and unregistered tradermarks and service marks, owned by Fairchild Semiconductor andfor its global subsidianes, and is not

Build it Mow™ FRFET® Programmable Active Droop™ the
CorePLUST™ Global Power Resource”™ GRETE phncwhb?r
CorePChWWER™ Green FRS™ Qs™ TinyBo ost™
CROSSVOLT™ Green FPS™ e-Serigs™ CQuiet Seres™ TinyBuckm™
CTLT™ GTCm™ FapidCanfigure™ Titlnae®
Current Transfer Logic™ [ritellitd AxTm .~ T NB;O'QZITOTM
EcoSPARK® ISOPLANAR™ L TinyPawer™
Efficenthlax™ MegaBuck™ Saving ourworld, 1rivWANKWY at a time™ '
' TirFAm ™
EZSWITCH™ = MICROCOURLER™ Srnarthd ax™ T:Ezﬁ\-ﬁre”‘
M MicroFET™ SMART START™ TriFault Detect™
—o i @

& MicroFakm™ SPM wSeDes™

_I_- MillerDrive™ STEALTH™
g Motionhax™ SuperFET™

Fa!rch!\d'a _ ¥ Mation-SPM ™ SupersOT™3 oo
Fairchild Semiconductar oPTOLOGIC® SUnErSOTIR URC
FACT Quiet Series™ OPTOPLANAR® b Ulra FRFET™

T® SuperSOT™8 : o
FAC ® = UniFETT

SupreM0s
FAST® SyncFET™ i
Pt PDP SPM™ SYSTEM o sl
Flashyvriter POWErSPM™ GENERAL RS
FRs™ BeerTranche The Power Franchise®
L]

F-PFZT Powe S

* EZSWITCH™ and Flashyvriter® are trademarks of Systern General Corparation, used under license by Fairchild Semiconductar,

DISCLAIMER

FAIRCHILD SEMICONDUCT OR RESERVES THE RIGHT TO MAKE CHANGESWITHOUT FURTHER MOTICE TO ANY PRCDUCT S HEREIN TO IMPRCWE
RELABILITY, FUNCTION, CR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT CF THE APFLICATION OR USE OF ANY PRCDUCT OR
CIRCUIT DESCREED HEREIN; NEITHER DOES T COWNVEY ANY LICENSE UNDER TS PATENT RIGHTS, MOR THE RIGHTS OF OTHERS, THESE
SPECIFICATIONS DO NCT EXPAND THE TERMS CF FAIRCHILD'SWORLDWIDE TERMS AMD CONDITIONS, SPECIFICALLY THE WARRANTY THEREIN,
WHICH CCWVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHCORIZED FOR USE AS CRITICAL COMPCNENTS IN LIFE SUFPCRT DEVICES OR SYSTEMS WITHOUT THE
EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPCRATION.

As used herein:

1. Life support devices or systems are devices or systems which, (@jare 2. A crifical component in any component of a life support, device, or
intended for surgical implant into the body or {b) support or sustain life, systemn 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 system, 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 Ant-Counterfeiing Palicy. Fairchild's Ant-Counterfeiing Palicy is also stated on our external webste, wisie fairchildsemi cam,
under Sales Support.

Counterfeting of sermiconductor parts is a growing problem in the industry. All manufacturers of semiconductor products are experiencng counterfeiting of their parts.
Customers who inadvertently purchase counterfeit parts experence many problems such asloss of brand reputation, substandard performance, failed applications,
and increased cost of produdion and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the proliferation of
counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or frorm Authonized Fairchild Dignbutors who are
listed by country on our weh page cited above. Products custormers buy either from Fairchild directly or from Authorized Fairchild Distributors are genuine parts, have
full traceability, meet Fairchild's quality standards for handling and storage and provide access o Fairchild's full range of up-to-date technical and product information.
Fairchild and our Authorized Distributors will stand behind all wamranties and will appropriately address any wamanty issues that may arise. Fairchild will not provide
any warranty coverage or other assistance for parts bought from Unacthorized Sources. Fairchild is committed to cormbat this global problem and encourage our
customers to do their part in stopping this practice byhuying direct or from authorized distributars.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet Identification | Product Status Definition

Datasheet contains the design specifications for product development. Specifications may change in

Advance Infarmation : ;
any manner without notice.

Farmative / In Design

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild

First Production Semiconductor reserves the right to make changes at any time without notice to improve design.

Preliminary

Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make changes

miiseattetinn Hecoed at any time without natice to improve the design.

Full Praduction

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductar,

CRaDIsEE The datasheet is for reference information only.

Mot In Production

Rev. 138

© 2008 Fairchild Semiconductor Corporation
FAN7601B ¢ Rev.1.0.1 11

www.fairchildsemi.com

19]|01U0D NMJ 8PO 1UslInND ussl9 — 9T09.NV



