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Features
* UL Certified No.E209204(SPM27-BA package)

» 500V-5A 3-phase MOSFET inverter bridge including control
ICs for gate driving and protection

» Divided negative dc-link terminals for inverter current sensing
applications

» Single-grounded power supply due to built-in HVIC
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Integrated Power Functions
» 500V-5A MOSFET inverter for three-phase DC/AC power conversion (Please refer to Fig. 3)

Integrated Drive, Protection and System Control Functions

« For inverter high-side MOSFETs: Gate drive circuit, High voltage isolated high-speed level shifting
Control circuit under-voltage (UV) protection

Note) Available bootstrap circuit example is given in Figs. 10 and 11.

» Forinverter low-side MOSFETSs: Gate drive circuit, Short circuit protection (SC)
Control supply circuit under-voltage (UV) protection
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Pin Descriptions

Pin Number Pin Name

1 Veew)
2 COoM
3 IN(UL)
4 IN(VL)
5 INwL)
6 Vro

7 Crop
8 Csc

9 INUH)
10 Veeu)
1 Va)
12 Vsw)
13 INwh)
14 Veewh)
15 Vaw)
16 \%

Pin Description
Low-side Common Bias Voltage for IC and MOSFETSs Driving
Common Supply Ground
Signal Input for Low-side U Phase
Signal Input for Low-side V Phase
Signal Input for Low-side W Phase
Fault Output
Capacitor for Fault Output Duration Time Selection
Capacitor (Low-pass Filter) for Short-Current Detection Input
Signal Input for High-side U Phase
High-side Bias Voltage for U Phase IC
High-side Bias Voltage for U Phase MOSFET Driving
High-side Bias Voltage Ground for U Phase MOSFET Driving
Signal Input for High-side V Phase
High-side Bias Voltage for V Phase IC
High-side Bias Voltage for V Phase MOSFET Driving
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Internal Equivalent Circuit and Input/Output Pins

Note:
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Absolute Maximum Ratings (1,=25°C, Unless Otherwise Specified)

Inverter Part

Symbol
Ven
VPN(Surge)
Vbss
tlp
tlpp
Pc
T

Note:

Parameter
Supply Voltage
Supply Voltage (Surge)
Drain-Source Voltage
Each MOSFET Drain Current
Each MOSFET Drain Current (Peak)
Collector Dissipation

Operating Junction Temperature

Conditions
Applied between P- Ny, Ny, Ny,
Applied between P- Ny, Ny, Ny

Tc = 25°C, Peak Sinusoidal Current
Tc = 25°C, Under 1ms Pulse Width
Tc = 25°C per One Chip

(Note 1)

Rating
400
450
500

5

7

25
-20 ~ 125

Units

=S > > < <

1. The maximum junction temperature rating of the power chips integrated within the SPM is 150 °C(@T¢ < 100°C). However, to insure safe operation of the SPM, the average
junction temperature should be limited to Tjgye) < 125°C (@T¢ < 100°C)

Control Part

Symbol Parameter Conditions Rating Units
Vee Control Supply Voltage Applied between Vccwuny Vecvhy Yecwh): Veew) - 20 \
COoM
Vgs High-side Control Bias Volt-

age

Total System

Thermal Resistance

Note:

2. For the measurement point of case temperature(Tc), please refer to Figure 2.

Package Marking and Ordering Information
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Electrical Characteristics (T,
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Electrical Characteristics (1, = 25°C, Unless Otherwise Specified)

Control Part

Note:
4. Short-circuit current protection is functioning only at the low-sides.
5. The fault-out pulse width teop depends on the capacitance value of Ceop according to the following approximate equation : Crop = 18.3 x 10°° X teopl[F]

Recommended Operating Conditions
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Time Charts of SPMs Protective Function

al:
a2:

a3

bl:
b2 :
b3:
b4 :
b5 :
b6 :

: Under voltage detection (UV¢cp).
a4 :
a5:
a6 :
ar:

Control supply voltage rises: After the voltage rises UVcg, the circuits start to operate when next input is applied.
Normal operation: MOSFET ON and carrying current.

MOSFET OFF in spite of control input condition.
Fault output operation starts.

Under voltage reset (UVccR)-

Normal operation: MOSFET ON and carrying current.

Figure 6. Under-Voltage Protection (Low-side)

Control supply voltage rises: After the voltage reaches UVggR, the circuits start to operate when next input is applied.
Normal operation: MOSFET ON and carrying current.

Under voltage detection (UVggp)-

MOSFET OFF in spite of control input condition, but there is no fault output signal.

Under voltage reset (UVggR)

Normal operation: MOSFET ON and carrying current

Figure 7. Under-Voltage Protection (High-side)
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Note:
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15V line

5V line

P

Re Ch —— AWM
<__Fault L

5T

BPF

I

I 1

Note:
1. To avoid malfunction, the wiring of each input should be as short as possible. (less than 2-3cm)

By virtue of integrating an application specific type HVIC inside the SPM, direct coupling to CPU terminals without/any opto-coupler or transformer isolation|is possible.

Vg output is open collector type. This signal line should be pulled up to the positive side of the 5V power supply” with approximately 4.7kQ resistance. Please refer to Figure 9.

Csp1s of around 7 times larger than bootstrap capacitor Cgg is recommended.

o opowN

. Vgo output pulse width should be determined by connecting an external capacitor(Cgop) between Crop
(typ.)) Please refer to the note 5 for calculation method.

Input signal is High-Active type. There is a 3.3kQ resistor inside the IC to pull down each input signal ljie to GND. When employing RC coupling circuits, set|up such RC couple
that input signal agree with turn-off/turn-on threshold voltage.

in7) and COM(pin2). (Example : if Ceop = 33 nF, then trg = 1.8ms

I

~

. To prevent errors of the protection function, the wiring around Rg and Cg¢ should be as short as gossible.

e}

. In the short-circuit protection circuit, please select the RCg time constant in the range 1.5~2is.

©

. Each capacitor should be mounted as close to the pins of the SPM as possible.

10. To prevent surge destruction, the wiring between the smoothing capacitor and the P&GOM pins should be as short as possible. The use of a high freqilency non-inductive
capacitor of around 0.1~0.22puF between the P&COM pins is recommended.

11. Relays are used at almost every systems of electrical equipments of home appliangés. In these cases, there should be sufficient distance between the CfPU and the relays.
12. Cgpc15 should be over 1pF and mounted as close to the pins of the SPM as po:

Fig. 11. Typical Application Circuit
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Detailed Package Outline Drawings
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Detailed Package Outline Drawings (continued)
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Detailed Package Outline Drawings (continued)

LEAD TYPE 1

SCALE 2 @ 1

LEAD TYPE 1 LEAD TYPE 2

(_LEAD SECTION X=X’
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TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is not intended to

be an exhaustive list of all such trademarks.

FAST® IntelliMAX™
FASTr™ ISOPLANAR™
FPS™ LittleFET™
FRFET™ MICROCOUPLER™
GlobalOptoisolator™ MicroFET™
GTO™ MicroPak™
HiSeC™ MICROWIRE™
[2cm MSX™
i-Lo™ MSXPro™
ImpliedDisconnect™ OCX™
OCXPro™
OPTOLOGIC®
OPTOPLANAR™
PACMAN™

POP™

Power247™
PowerEdge™
PowerSaver™
PowerTrench®
QFET®

Qs™

QT Optoelectronics™
Quiet Series™
RapidConfigure™
RapidConnect™
uSerDes™

SILENT SWITCHER®
SMART START™

SPM™
Stealth™
SuperFET™
SuperSOT™-3
SuperSOT™-6
SuperSOT™-8
SyncFET™
TinyLogic®
TINYOPTO™
TruTranslation™
UHC™
UltraFET®
UniFET™

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY
PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY
ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT

CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR

SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

As used herein:

1. Life support devices or systems are devices or systems which,

(a) are intended for surgical implant into the
or sustain life, or (c) whose failure to perform

body, or (b) support
when properly used

in accordance with instructions for use provided in the labeling,
can be reasonably expected to result in significant injury to the

user.

2. A critical component is any component of a life support device
or system whose failure to perform can be reasonably expected
to cause the failure of the life support device or system, or to

affect its safety or effectiveness.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification

Product Status

Definition

Advance Information

Formative or In
Design

This datasheet contains the design specifications for
product development. Specifications may change in
any manner without notice.

Preliminary

First Production

This datasheet contains preliminary data, and
supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design.

No Identification Needed

Full Production

This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

Obsolete

Not In Production

This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.
The datasheet is printed for reference information only.
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ON Semiconductor and J are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.
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