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ORDERING INFORMATION

MARKING DIAGRAM

&Z = Assembly Plant Code
&K = 2−Digits Lot Run Traceability Code
&3 = 3−Digit Date Code
FPDB60PH60B = Specific Device Code

SPMCA−027 / PDD STD, SPM27−CA, DBC TYPE
CASE MODFJ

FPDB60PH60B
&Z&K   &3
DR&Z&K&3

3D Package Drawing
(Click to Activate 3D Content)

See detailed ordering and shipping information on page 9 of
this data sheet.
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(1) VCC(L)
(2) COM
(3) NC
(4) IN(R)
(5) IN(S)
(6) V(FO)
(7) CFOD
(8) CSC

(9) NC
(10) NC

(11) NC
(12) NC

(13) NC
(14) NC
(15) NC
(16) NC

(17) NC
(18) NC

(19) RTH

(20) VTH

(21) VAC−

(22) NSENSE

(23) NC

(24) N

(25) R

(26) S

(27) PR

Case Temperature (TC)
Detecting Point

DBC Substrate

� 1. ���

����

��� ��� ����

1 VCC IC � IGBT �������

2 COM ������

4 IN(R) �	 R 
 IGBT ����	

5 IN(S) �	 S 
 IGBT ����	

6 VFO 
��


7 CFOD ��
��
�������

8 CSC ��������(�����)

19 R(TH) ���� 
!��"� �

20 V(TH) ��� ��

21 VAC− ����	

22 NSENSE �����#	

24 N $�%	

25 R R 
�


26 S S 
�


27 PR $�&	

3, 9 ~ 18, 23 NC '(�
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� 2. ����
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1. +,�-�� IGBT ./，��12��34，�����153����6�7� IC。

CSC

CFOD

VFO

IN(S)

IN(R)

COM

VCC

OUT(S)

OUT(R)

Q1

D1

D3

D2

D4

(1) VCC(L)

(2) COM

(4) IN(R)

(5) IN(S)

(6) V(FO)

(7) CFOD

(8) CSC

(19) RTH

(20) VTH

(21) VAC−

(22) NSENSE

(23) NC

(24) N

(25) R

(26) S

(27) PR

NTC
Thermistor

Shunt
Resistor

Q2
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���!�"# (TJ = 25°C, 89:1;<。)

�� �� �$ �"# %&

 '(�)

Vi ���� =�> R − S �� 264 Vrms

Vi(Surge) �����(?@) =�> R − S �� 500 V

VPN �
�� =�> P − N �� 450 V

VPN(Surge) �
���(?@) =�> R − N �� 500 V

VCES A�3 − BC3���� 600 V

±IC �� IGBT �A�3�� TC = 25°C 60 A

±ICP �� IGBT �A�3���(D�) TC = 25°C，E�FGH! 1 ms 90 A

PC A�3�I TC = 25°C �� IGBT 178 W

VRRM JKD�"L�� 600 V

IFSM &L?@D��� ��&M#� 350 A

PRSH $�� �NO�P TC < 125°C 2 W

TJ Q%RS () 2) −40 ~ 150 �C

!"

VCC T&���� =�> VCC − COM �� 20 V

VIN �	���� =�> IN − COM �� −0.3 ~ 17.0 V

VFO 
��
���� =�> VFO − COM �� −0.3 ~ VCC + 0.3 V

IFO 
��
�� VFO UVW�X�� 5 mA

VSC �����	�� =�> CSC − COM �� −0.3 ~ VCC + 0.3 V

*+	�

TC YZ['Q%SG −30 ~ 100 �C

TSTG \(SG −40 ~ 150 �C

VISO ]^�� 60 Hz，&M�_，)� 1 $`，(�a
bcd*UV

2500 Vrms

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.
(�#ef) 
gh��i�jkNO�l+,
��mn，�-o7/pq。ghi�02r3s�，t'u�v�-�7，o7/wx�-pq，yz
o{|。
2. PFC SPM 5}+A/��P~��jkRSNO�6 150�C (@ TC ≤ 100�C).

!"

�� �� �$ �,# -/# �!# %&

R�(j−c)Q R� − ['�� �(�# PKG +�) IGBT − − 0.7 �C/W

R�(j−c)HD �	�34 − − 1.5 �C/W

R�(j−c)LD �	�34 − − 0.85 �C/W

3. 8!['SG (TC) ����，���� 1。

https://www.onsemi.cn/
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�#�	 (TJ = 25°C, 89:1;<。)

�� �� �$ �,# -/# �!# %&

 '(�)

VCE(SAT) IGBT ���� VCC = 15 V, VIN = 5 V, IC = 50 A − 2.0 2.5 V

VFH �	�34�� IF = 50 A − 2.4 2.9 V

VFL �	�34�� IF = 50 A − 1.2 1.6 V

tON �8�� VPN = 400 V, VCC = 15 V, IC = 60 A, 
VIN = 0 V ↔ 5 V, ��%� 
() 4)

− 560 − ns

tC(ON) − 270 − ns

tOFF − 520 − ns

tC(OFF) − 110 − ns

trr − 44 − ns

Irr − 6.5 − A

RSENSE ����� 1.8 2.0 2.2 m�

ICES A�3 - BC3���� VCE = VCES − − 250 �A

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions. 
(�#ef) 
89:1;<，“���|”l�+,
���,���-:�5}|7��。gh>;��-:��，5}|7o7<“���|”l�
+�,|7��;�x。
4. tON���tOFF�>�YZ�����IC��?�����。tC(ON)���tC(OFF)��>���O�53���-:， IGBT�����8��。��

� ，���� 3。

VCE

IC

VIN VIN

VCE

IC

tON

tC(ON)

trr

tOFF

tC(OFF)

Irr

10% of IC

120% of IC100% of IC

90% of IC

10% of IC

10% of VCE

a) Turn−on b) Turn−off

� 3. 0�4$�"5
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�#�	 (TJ = 25°C, 89:1;<。)

�� �� �$ �,# -/# �!# %&

���)

IQCCL VCC ¡¢���� VCC = 15 V, IN = 0 V VCC − COM − − 26 mA

VFOH 
��
�� VSC = 0 V, VFO �£: 4.7 k� ¤ 5 V A¥ 4.5 − − V

VFOL VSC = 1 V, VFO �£: 4.7 k� ¤ 5 V A¥ − − 0.8 V

VSC(ref) ����6¦B�§ VCC = 15 V 0.45 0.50 0.55 V

UVCCD ���£¨��6 ©��§ 10.7 11.9 13.0 V

UVCCR KB�§ 11.2 12.4 13.2 V

tFOD 
��
EF CFOD = 33 nF () 5) 1.4 1.8 2.0 ms

VIN(ON) w�ª��� =�> IN − COM �� 3.0 − − V

VIN(OFF) 8«ª���- − − 0.8 V

RTH ��� � � At TC = 25�C (�� 4) − 50 − k�

At TC = 80�C (�� 4) − 5.76 − k�

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions. 
(�#ef) 
89:1;<，“���|”l�+,
���,���-:�5}|7��。gh>;��-:��，5}|7o7<“���|”l�
+�,|7��;�x。
5. 
��
EF tFOD ¬D!�� CFOD ��，o­!:®�¯E�°±�²³：CFOD = 18.3 × 10−6 × tFOD[F]
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� 4. �%!7�"� R−T 8&

9':;�$

�� �� �$ �,# -/# �!# %&

VI �	���� =�> R − S �� 180 − 264 Vrms

VPN �
�� =�> P − N �� − 280 400 V

VCC T&���� =�> VCC − COM �� 13.5 15 16.5 V

dVCC / dt T&���� =�> IN − COM �� −1 − 1 V/�s

fPWM PWM �	�� TC ≤ 100°C, TJ ≤ 125°C, �� IGBT − 20 − kHz

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond
the Recommended Operating Ranges limits may affect device reliability.
(�#ef)
�!´µQ%mnl�+�,���，;�v7¶&·��。¸��>´µQ%mnl�+¹Omn�º���:��，o7/yz�-�
o{|。
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()�	��"#

�� �$ �,# -/# �!# %&

»¼½¾ »¼¿À：M3 ÁÂ 0.62 N•m 0.51 0.62 0.72 N•m

�-§®G �� 5 0 − +120 �m

J� − 15.00 − g

(+)

(+)

(+)

� 5. =*>+,&%
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� 6. -A��

P1: &·Q%：IGBT w�Ã?w��。

P2: ¨�©�。

P3: IGBT 53+«。

P4: 
���5Ä。

P5: ¨�KB。

P6: &·Q%：IGBT w�Ã?w��。

Input Signal

Output Current

Fault Output Signal

Control Supply Voltage

P1

P2

P3

P4

P6

P5

Internal IGBT
Gate−Emitter Voltage

UV
detect

UV
reset

� 7. ./��

P1:&·Q%：IGBTw�Ã?w��。

P2:��©�。

P3: IGBT53+«�/
���5Ä。

P4: IGBTÅÆ8«。

P5: IGBT 8«��。

P6: IGBTw���：F�>
��
1Ç����，�IGBT ;w�。

P7: IGBT 8«È¢。

P8:
��
KBÃÉ�&·Q%。

Input Signal

Output Current

Sensing Voltage

Fault Output Signal

P1

P2

P3

P4

P6

P5

P7

P8
RC Filter Delay

OC Detection

Internal IGBT
Gate−Emitter Voltage

OC Reference
Voltage (0.5 V)

https://www.onsemi.cn/
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� 8. 
�DE

CSC

CFOD

VFO

IN(S)

IN(R)

COM

VCC

OUT(S)

OUT(R)

S

R

N

MCU

or

Controller

+5 V

Vac

3−Phase
Inverter

VTH

VTH

CSC

CFOD

VFO

IN(S)

IN(R)

COM

VCC

PR
NTC

Thermistor

Shunt
Resistor

NSENSE

VAC−

)：

6. 8!���6，���·�Ê> 3 ~ 4 �s �mn�±�ËÌ。

F012G"3HI

($ ($12 F0 Shipping

FPDB60PH60 FPDB60PH60B SPMCA−027 / PDD STD, SPM27−CA, DBC TYPE
(Pb−Free / Halide Free)

60 Units / Tube

SPM is a registered trademark of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates and/or subsidiaries in the United States and/or
other countries.
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