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Princeton Technology Corp.

PRELIMINARY PT2N50IB
Integrated Power Module

DESCRIPTION

PT2N50IB is a 2A/500V advanced IPM based on Fast-
Recovery MOSFET technology as a compact inverter
solution for small power motor drive applications, such
as fans and pumps. PT2N50IB contains two
MOSFETS, a half-bridge gate drive HVIC in a compact
package fully isolated and optimized for thermal
performance without a head sink. PT2N50IB offers a
combination of low RDS(on) Trench MOSFET and the
industry benchmark half-bridge high voltage, rugged
driver in a small PQFN package. At only 8x9mm and
featuring integrated bootstrap functionality, the
compact footprint of this surface mount package makes
it suitable for applications that are space-constrained.
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FEATURES

Integrated gate drivers

Suitable for sinusoidal or trapezoidal modulation
Low RDS(on) Trench MOSFET

Under-voltage lockout for both channels
Matched propagation delay for all channels
Optimized dV/dt for loss and EMI trade offs
3.3V input logic compatible

Active high HIN and LIN

Isolation 1500VRMS m

APPLICATIONS

e Small power AC motor
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5| H#53i/PIN DESCRIPTIONS

El) e 314 Bk
/Pin Number /IPin Name /Pin Description
IC 2~ 3L r i
1,4,7,32 COM IC Common Supply Ground
2 VCC fi3f MOSFET 4K 3 i i [k
Bias Voltage for IC and Low Side MOSFET Driving
3 HIN AR SHA
Signal Input for High-Side
5 LIN TENRTTE SHA
Signal Input for Low-Side
ToERE
6 N.C N.C
ENE N
8,9,10 VSS Negative DC-Link Input
HH% H
11-19 VO Phase Output
LA I i
20-28 VDD Positive DC—Link Input
’ Output for & Bias Voltage Ground for High Side MOSFET Driving
31 VB Al MOSFET BKa ik
Bias Voltage for High Side MOSFET Driving
7 6 5 4 3 2 1
I e I
o [0 | | ~] 30
10 [ }L______:_if ______ i 1 29
"o 1 (T 1 28
2 o .': z7 Top view
w5 [ L BES
o | . R
15 :‘1 | | 2
16 [ l : ; ‘ 1 23
17 18 19 20 21 22
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PT2N50I1B
VB VO2
l(Pin31) i(Pin29.30)
O VDD
‘ ( Pin 20-28 )
|
e
VCC o—e YAYAY —
(Pin2)
600V
;_”N?’ o Half Bridge ® O VO
(Pin3) Gate Driver (Pin 11-19))
LIN ©
(Pin5) :
e
COM o WA —
(Pin1,4,7,32) ‘
O VSS
( Pin8-10)
Bl 1. 5175 R A A FRHER
Figure 1. Pin Configuration and Internal Block Diagram
g Adg e 3R / INPUT OUTPUT LOGIC TABLE
V+
o
re [
| — | HIN LIN uVv,w
| Ho !"
HIN [ HI LO V+
I Gate P | o
I Driver | U/N/W LO Hl 0
: Ic ! HI HI =
Lo |: !
LIN : [ [ LO LO *
[
v

Note : * V+ if motor current is flowing into VS, 0 if current is flowing out of VS into the motor winding
** Anti shoot-through protection active (LO, HO are switched off)
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#E T %/  RECOMMENDED OPERATING CONDITION

i) E3 T THEER B/ME | BAMH | BRRE | BAL
ISymbol [Parameter IConditions IMin ITyp /Max {Unit
N HIYA O T J i {r VDD #1 VSS Z TH] _ 300 400
PN Supply Voltage Applied Between VDD and VSS
v P HliT{E VCC Al COM 2 Jil 12 5 | 165
cc Control Supply Voltage Applied Between VCC and COM :
N tei St e s Jn{E VB F1 VO2 Z TH] 12 15 16.5 N
BS High-Side Bias Voltage Applied Between Vg and Vg :
Vinony | A SR TLIT B e HIN, LIN Fil COM 2 il 3.0 ] Veo | V
Input ON Threshold Voltage :
. T T Applied Between HIN, LIN and
INOFF) | Input OFF Threshold Voltage )
By 1M T PR SE DRI ]
tgead Blanking Time for Preventing | Vcc=13.5~16.5V, T,<150°C 1 - - us
Arm-Short
PWM J+ 5% o
fewm PWM Switching Frequency T,2150°C ) 15 20 kHz
S5 E/ELECTRICAL CHARACTERISTICS
BTN H1 MOSFET, BIEZH 1)
/Inverter Part (Each MOSFET Unless Otherwise Specified)
(Ty=25°C, Vee= 15V, BRAESAHW) / (T,= 25°C, Vee= 15 V Unless Otherwise Specified)
i) E2 0 THEEHF B/ME | REME | BRE | B
ISymbol [Parameter IConditions IMin ITyp /Max /Unit
I -V AR ok 7 L s
BVbss Drain-Source Break down Vin= 0V, Ip = 1 mA (Note 1) 500 - - V
Voltage
22 WA P e B PR AL
Ibss Zero Gate Voltage Drain Vin= 0V, Vps= 500 V - 10 - uA
Current
T - R i A 7 @ PP
Roson) Static Drain-Source Vee= 15V, V=5V, Ip=1.2A - 3 3.5 Q
On-Resistance
ﬂﬁ*&-ﬁ*&:*&%mﬁ%ﬁﬁ
s _ - -
Vsp Drain-Source Diode Vee= 15V, V=0V, Ip=-1.2 A - 0.8 1.2 \
Forward Voltage
ton Ven=300V,VCC =15V, Ip=12A - 400 - ns
torr FF ] V=0V -5 V,%@@ﬁl% / Inductive - 450 - ns
t Switching Times Load L= 3 mH, /i Al ik MOSFET - 40 - ns
Eon 9 JF%(JE 2) / High- and Low-Side : 12 B ud
Eore MOSFET Switching(Note 2) N 9 N uJ
AL ] ar .
B ADEI I ] _ N o
. VpN= 400 V, VCC =15 YL.ID= |Dp,‘
&W{ﬁgﬁﬁéiﬂzg VDS=BVD33,T\J= 15000, [%Jﬁﬂuﬁﬁuﬁﬁﬁﬁuﬁ }‘&/I\Izi&
RBSOA | Reverse-Bias Safe MOSFET F2¢(i& 3) / High- and FE:TI Square
Operating Area Low-Side MOSFET Switching (Note q
3)

PRE1.1 4 May 2017




=~ Princeton Technology Corp. PT2N50IB
FEHIBNEAHVIC, BIEFH )
/Control Part(Each HVIC Unless Otherwise Specified)
i e THER BAME | BEME | BRE | BA
/ISymbol /Parameter /Conditions /Min ITyp IMax /Unit
; _ VCC F1COM  [H]
VCC Hias vce=15 | HME
lace Quiescent V¢ Current V, V=0V ’aA‘ﬁg Igg'aetween vee B 180 250 UA
. VB ,VO2
Vs 5 L7 vce=15 | JEMAEVB,
lass Quiescent Vs Current V, V=0V O%pzlled Between VB, ) 50 85 UuA
uv ¥88 g\%ﬁﬁﬁrﬂm Ei!D? 7.7 8.6 9.5 \Y
ccp e s Inder voltage Protection . . .
1L%/rsf/ﬁ-jso\ide?e%ﬂ'der voltage Detection Level ~
Protoction VCC KIELRF E LT
UVcer VCC Under voltage Protection Reset 7.2 8.1 9.0 \%
Level
uv \\jBS QJ\%%TT?M F?Dyt ti 6.6 7.8 9.0 \Y
BSD e ss Under voltage Protection : . )
méﬂg-}égﬁjﬁder voltage Detection LeveIL
UVgsr Vgs Under voltage Protection Reset 6.0 7.2 8.4 \
Level
S etk F
\ P Logic High Wi neE Vin fil COM - - 2.5 Y,
ON Threshold Voltage Ire%/e{l . 2]
S 5 B8 M1 w H K HL Applied between IN
Vi %%Fglgg%e%rjl:)ld Voltage tgg(fl Low and COM 08 ) } v
v
N\ BRI VIN =5V
IN+ Input Bias Current VIN ) = - 50 70 UuA
=5V Jite e Vin 1 COM 2 [a]
AW E T VIN =0V | Applied between IN and COM
IN- Input Bias Current VIN - 0 1 UA
=0V
vE/Note:

77 it A MOSFET e B AT AR i 52 [ R 0] e RATOE s o 5 R8BI 28 A HE, Ve RO AR T-%4H

1.BVpss 72 IPM i MOS
BHE Vpn ZEALAT 550 F A8t BVpss
BVpss Is the Absolute Maximum Volta
g?wuld be Sufficiently Less Than

Ven \
Exceed BVpssin Any Case.

2t jif, top

RN E

e Rating Between Drain and Source Terminal of Each MOSFET Inside IPM.

his Value Considering the Effect of the Stray Inductance so that Vps Should Not

{%ﬁﬁ%ﬂﬁiﬂp (AL AEIR o A I BB AE S IR S A AF RIS, 5 S s N v DAL Bl P B AR A A1 2k (1

IPN and tore Include the Pro(gagation Delay Time of the Internal Drive IC. Listed Values are Measured at the Laboratory

est Condition, and They
Circuit Boards and Wirings.

3. B MOSFET fEJT % TAE I (IR HEL A L s B0 £E 22 4 TAEIX. (SOA) HIVE N .

The peak current and voltage of each MOSFET during the switching operation should be included in the safe

operating area (SOA).

an be Different According to the Field Applications Due to the Effect of Different Printed
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523 % | REFERENCE FIGURES
FFFRT 1 / Switching Time

i /oo o
LIN

ton tr

PT2N50IB

7

torr,, t¢

90% 90%

HO
LO

= 10% 10%7K

Bl 2. FFoRI ) 8 X

Figure 2. Switching Time Definitions

XERY/ Under Voltage Protection

L
Vcc

VCCMAX 20V \

i I
\’C):C R';covrI—.uvut:d;'«'u'
Veomin 1017 et — ik sesmvassacindvsnspasmsenses Rovmens

Vccuve 8.6V
Veeuy- 8.4V | e e

B 3. REERY (&)

Figure 3.Under Voltage Protection (Low-side)
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N
VBs
VBSMAX 20V \
i
i
VBB Recomfnended Area
i i
VBSMIN 10V ...................................... .i. ............................. ! .................
VBSUV+ 7.8V ................. = =
VBSUV_ 72\/ ...................................... T .............................. i ............................
i i
I !
: : > t
HN G LT LT T

HO

B 4. X ERY (R
Figure 4.Undervoltage Protection (High-side)
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BErEEE (JEES) / PACKAGE OUTLINE (BOTTOM VIEW)

D4
[#[o-10@IcElA 03 =R
b1(18x)
o1(14X) | DIMENSIONS
rax |7 18_19 20 A1 22 oo | © IN
J O I R = MILLIMETER
16[] | 123 MIN. T NOM. T MAX.
] | A [ 0.800 [0.900]1.000
15 24 A1| 0.000 0.050
] C A3 0.203 REF.
5414 25 b | 0.250 ] 0.300]0.350
j C E3 b1| 0.350 | 0.400|0.450
13 26 D | 7.900 | 8.000|8.100
j C E [ 8.900 [9.0009.100
123 C27 D2] 2.472 | 2.522|2.572
E2| 1.197 [1.247]1.297
L J . 28 D3| 3.147 | 3.197 | 3.247
E3| 5.472 | 5502|5572
AL ’ 2 FTl a7 55 5572
| 9P 4 30 E 0.650 BSC
8> (31 4 el 1.000 BSC
L MM L(13X)

NOD
fo )Y mum

\}424 e3 2.318 BSC
&(10X) L | 0.500 [0.550]0.600
D2 L1] 0.253 | 0.303]0.353

Dimensions in mm

17 18 19 20 21 22
| WD W ) W — ) UJ
16 23

- -

) ([
15 24
) ([
14 25
) [
13] —={1.000 = E26
12 27
11] E28
t J {

1.0'53 1.000 1.053
1 2180— _LC 29
9 i i /-—2.189—-C30

8D 0.378 AL T

AL NANARAN(IND o521 4%
5 4 3 2 1|__1.900_. 1

g [——2.739—=

Dimensions in mm
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PT2N50IB

BERESE (TnEfA0MiE ) / PACKAGE OUTLINE (TOP & SIDE

VIEW)

BACK SIDE VIEW

ET 4 le3] 1x A1
e e ™ B0
J -  — j — -  — f
| NaR
771010 IC
Al T EE0
TOP VIEW
0
22 21 20 19 18 17 g
I
[¢[o10@[c[B[a] 23 | 16 — [#]o10@[c]8]A
6x ]_E;X 24 ! 15 SE—[ bl 6x
——t ! 1
25 | 14
I 26 | 13 .
I 27;77777'7;'/777' ——————————— 12 E {
17555557
] 25555555994 i
28 555550 "
445’4;75/”@]
i 25255277727 I
f AR 54445644
A A M iesiiiisss 10
" A €
7
i g g IS 9 [ —t
i lldddidddddsds
]_ %//////////////////// 8 j—_E
EZX oIy 2x[e]
3!]——r 123 4 5 6 7 1——[ (Bl 3x
[¢o10@[c[e[s] — — [#]o10@[c]e]4]
PIN 1 INDEX
LEFT SIDE VIEW RIGHT SIDE VIEW
AREA
[e]6x
WAUKIN ﬁ
) J
S008E A‘J}J —E EATING PLANE
* #[0.10@[c[8[A
FRONT SIDE VIEW
; DIMENSIONS E2 1.197 1.247 1.297
2 IN D3 3147 3.197 3.247
= . o .
& MILLIMETER E3 5472 5522 5572
MIN. | NOM. | MAX.
D4 3147 3197 3.247
A | 0.800 |0.900 [ 1.000
E4 5472 5522 5572
A1] 0.000 0.050 B TEes Bee
A3 0.203 REF. :
b | 0.250 0.300 0.350| |¢& 1.000 BSC
b1| 0.350 0.400 0.450 e2 1.403 BSC
D 7.900 8.000 8100 |e3 2.318 BSC
E 8900 9.000 9.100 L | 0.500 [0.550]0.600
D2 2.472 2.522 2572 |L1| 0.253 |0.303]0.353

Dimensions in mm
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IMPORTANT NOTICE

Princeton Technology Corporation (PTC) reserves the right to make corrections, maodifications, enhancements,
improvements, and other changes to its products and to discontinue any product without notice at any time.

PTC cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a PTC product. No
circuit patent licenses are implied.

Princeton Technology Corp.

2F, 233-1, Baociao Road,

Sindian Dist., New Taipei City 23145, Taiwan
Tel: 886-2-66296288

Fax: 886-2-29174598
http://www.princeton.com.tw
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