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AiP2119
90V 3-Phase Bridge Driver

Product  Specification

Specification Revision History:

Version Date Description
2021-08-A1 2021-08 New
Modify the tube packing specifications of TSSOP24; add pin
2022-10-A2 2022-10 . . N
description, thermal resistance and power dissipation of QFN24
2023-05-B1 2023-05 Update the template
2023-11-B2 2023-11 Modify ordering information
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1. General Description

The AiP2119 is a high-speed 3-phase gate driver for power MOSFET and IGBT devices with three
independent high and low side referenced output channels. Built-in dead time protection and shoot-
through protection prevent damage to the half-bridge. The UVLO circuits prevent malfunction when Vcc
and Vgs are lower than the specified threshold voltage. A novel high-voltage BCD process and
common-mode noise canceling technique provide stable operation of high-side drivers under high dV/dt
noise conditions while achieving excellent negative transient voltage tolerance. An enable pin (ENB) is
included so that standby mode may be used to set the chip into a low quiescent current state to realize long
battery lifetime.

Features:

Integrated 90V half-bridge high side driver
Built-in dead time protection
Shoot-through protection

Under voltage lockout for Vcc and Vs
3.3V, 5V and 15V input logic compatible
Enable pin (ENB) for low standby current

lo+/lo-: 1200mA/2000mA
Dead time: 0.5us (typical)

Common-mode dV/dt noise cancellation circuit
Tolerant of negative transient voltage

Low dl/dt gate drive for better noise immunity
Specified from -40°C to +85°C

Packaging information: TSSOP20/TSSOP24/QFN24
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Ordering Information:
Tube packing specifications:

Packagin Markin Boxed
Part number ; ging d g TUbt('at tube Boxi.c: Notes
orm code quantity | o neiry | uantity

Dimensions of plastic
70 200 14000 | enclosure:

PCS/tube | tube/box | PCS/box | 6.5mm>4.4mm

Pin spacing: 0.65mm

AiP2119TA20.TB | TSSOP20 | AiP2119

Dimensions of plastic
62 200 12400 | enclosure:

PCS/tube | tube/box | PCS/box | 7.8mm>4.4mm

Pin spacing: 0.65mm

AiP2119TA24.TB | TSSOP24 | AiP2119

Dimensions of plastic
490 10 4900 enclosure:

PCS/plate | plate/box | PCS/box | 4.0mm>4.0mm

Pin spacing:0.5mm

AiP21190B24.TB QFN24 AiP2119

Reel packing specifications:

Packaging | Marking Reel Boxed reel

. . Notes
form code quantity guantity

Part number

Dimensions of plastic

AiP2119TA20.TR | TSSOP20 | AiP2119 enclosure:
4000PCS/reel 8000PCS/box 6.5mm >4 Amm

Pin spacing:0.65mm

Dimensions of plastic
enclosure:
7.8mm>4.4mm

Pin spacing: 0.65mm

AiP2119TA24.TR | TSSOP24 | AiP2119 | 4000PCS/reel 8000PCS/box

Dimensions of plastic

AiP2119QB24.TR FN24 | AiP211 enclosure:
IP2119Q Q iP2119 | 1000PCS/reel | 5000PCS/boX | ,'o o

Pin spacing:0.5mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual
product.
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2~ Block Diagram And Pin Description
2.1. Block Diagram

VB1

UVLO
T | 9 4{11 HO1
% R R 5 1 —C
HIN1 UHIN % s Q— 4{':
% 2 ] | I
2 \
100KQ §' 4{5 VS1
HIN2 Schmitt j7
% trigger input VDD_UVLO VOB
100KQ [ [ 7
UVLO
HIN3
Ht
= |  Lo1
100KQ ULIN 3
Delay —{I:
LINL Shoot-touch J
prevention . GND
100KQ VP _ Y
U phase driver v
LIN2
VB2
100KQ Vbp _ HO2
E VHIN V phase driver vs2
VLIN LO2
LINS Control logic ;
100KQ
VDD ] VB3
WHIN W phase driver '\*/g:
WLIN LO3
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2.2~ Pin Configurations

HINL [1 | 24] vB1
HIN2 [ 2] 23] HO1
HIN3 [ 3] 22] vs1
HIN1 [1 ] 20] vB1 LINL [4 21] NC
HIN2 [ 2] [19] HO1 LiN2 [5] 20] vB2
HIN3 [ 3] 18] VS1 LIN3 6] o] Ho2
LIN1 [4]] 17] vB2
ENB [ 7] 18] VS2
LIN2 5 | [16] HO2
LIN3 |: Vee E E NC
6 15] vs2
Vee [7] 4] vB3 COM [ 9] 16] VB3
CoM [8] [13] HO3 LO3 [10] 15] HO3
Lo3 9] [12] vs3 LO2 [11] [14] vS3
LO2 [10] 11] LO1 LO1 [12] [13] NC
TSSOP20 TSSOP24
2Z2Zo0g0
I T T Z>T
JRNRERE
LINL 1] 18| VS1
LIN2 | 2] 17| VB2
LIN3 | 3] 116/ HO2
Vee [ 4] 15| VS2
NC |5 | 14| VB3
COM | 6 | 13| HO3
ol 8=
OO MANAdMm
22999¢
QFN24
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2.3+ Pin Description

Pin No. Pin Description
TSSOP20 | TSSOP24 QFN24 Name
1 1 22 HIN1 logic input for phase-1 high-side gate driver
2 2 23 HIN2 logic input for phase-2 high-side gate driver
3 3 24 HIN3 logic input for phase-3 high-side gate driver
4 4 1 LIN1 logic input for phase-1 low-side gate driver
5 5 2 LINZ2 logic input for phase-2 low-side gate driver
6 6 3 LIN3 logic input for phase-3 low-side gate driver
- 7 - ENB standby mode enable control
7 8 4 Vce logic and low-side gate drivers power supply voltage
8 9 6 COM logic ground and low-side gate drivers ground
9 10 9 LO3 phase-3 low-side gate driver output
10 11 10 LO2 phase-2 low-side gate driver output
11 12 11 LO1 phase-1 low-side gate driver output
12 14 12 VS3 | phase-3 high-side driver floating supply offset voltage
13 15 13 HO3 phase-3 high-side driver output
14 16 14 VB3 phase-3 high-side driver floating supply
15 18 15 VS2 | phase-2 high-side driver floating supply offset voltage
16 19 16 HO2 phase-2 high-side driver output
17 20 17 VB2 phase-2 high-side driver floating supply
18 22 18 VS1 | phase-1 high-side driver floating supply offset voltage
19 23 19 HO1 phase-1 high-side driver output
20 24 20 VB1 phase-1 high-side driver floating supply
- 13,17,21 | 5,7,8,21 NC not connected
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3. Electrical Parameter

3.1, Absolute Maximum Ratings
(Tamb=25°C, unless otherwise specified)

Characteristic Symbol Conditions Min. Max. Unit
low-side supply voltage Vce - -0.3 18 \Y/
high-side floating supply voltage VB12,3 - -0.3 90 Vv
high-side ﬂ?/aot;?a% Zupply offset Vsias i Ve125-20 | Ve123+0.3 v
high-side %Ztﬁa%relver output VHo1.23 - Vs123-0.3 | Vs123+0.3 \V
low-side %agi%réver output Vioiss i COM-0.3 Veet0.3 v
VHINL2,3
logic input voltage ViiNg2,3 - -0.3 18 \%
ENB
allowable offset voltage slew rate dv/dt - - 50 Vins
h | resist TSSOP20 - 100 CTIW
ermal resistance ,
(junction to ambient) Rthua TSSOP24 L 94 OC/W
QFN24 - 45 CIW
TSSOP20 - 1.2 w
power dissipation Po TSSOP24 - 13 W
QFN24 - 2.0 w
storage temperature Tsg - -40 +150 T
soldering temperature TL 10s - 260 T

Note: Pp and Rth;a are guaranteed by design.

3.2, Recommended Operating Conditions

Characteristic Symbol Min. Typ. Max. Unit
low-side supply voltage Vce 55 - 16 \Y/
high-side floating supply voltage VB123 Vsi,23+5.5 - Vg1,23+16 \Y/
high-side floating supply offset voltage Vsi,23 COM-6 - 60 \Y/
high-side gate driver output voltage VHo1,23 Vs - Ve \Y/
low-side gate driver output voltage V00123 COM - Vce \Y/
VHINL2,3
logic input voltage Viini23 0 - 5 \4
ENB
operating temperature Tamb -40 - +85 C
Address:Building B4,NO.777 Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province 8/ 16

http://www.i-core. cn P.C.: 214072 VER: 2023-11-B2



Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12-B4 Number: AiP2119-AX-QT-NO70EN

3.3+ Electrical Characteristics
3.3.1. DC Characteristics
(Vce—COM)=(Ve—Vs)=15V, Tamv=25°C, unless otherwise specified. The Vin,th, Vi and Iy parameters

are referenced to COM and are applicable to all channels. The Vo and lo parameters are referenced to
COM and are applicable to the respective output leads. The Vccuv parameters are referenced to, COM.

The Vesuv parameters are referenced to Vs.

Parameter Symbol Conditions \ Min. \ Typ. \ Max. \ Unit
Low Side Power Supply Characteristics
quiescent Vcc supply VHing,23=V 1INt 2,3=0 or 5V
current loveet Veng=0 210 370 550 UA
quiescent Vcc supply VHing,23=V 1INt 2,3=0 or 5V _
current in standby mode loveez Vens=5 46 80 UA
operating Vcc supply fuin2,3=20KHz i i
current vecor fring23=20KHz 17 A
Ve supply
under-voltage lockout
positive going threshold Veew i g9 4.2 55 v
voltage
High Side Floating Power Supply Characteristics
high side Vs supply
under-voltage lockout
positive going threshold Vasuv i 2.5 38 55 v
voltage
high side quiescent Vgs h
supply current loes Ves=15V 15 45 75 uA
high side leakage current Ik Ve=Vs=100V, Vcc=0V - - 10 UA
Logic Input Characteristics
HIN1,2,3, LIN1,2,3 and
ENB logic “1” voltage Vi \ 25 i i M
HIN1,2,3, LIN1,2,3 and
ENB logic “0” voltage Vie i i i 0.8 v
input positive threshold i i i
voltage VN TH+ 19 \Y/
input negative threshold i i i
voltage VinTH- 14 M
logic “1” input bias I VIN=5V i 50 i UA
current
logic “0” input bias | VIN=0 i 0 i UA
current - -
Gate Driver Output Characteristics
high side driver output N i i
HIGH short current Iho+ Vio=Vs=0 12 A
high side driver output Ny
LOW short current Iro- Vro=Ve=15V i 2.0 i A
low side driver output _
HIGH short current ILos Vio=0 ) 12 ) A
low side driver output Ny
LOW short current lLo- Vio=Vee=15V i 2.0 i A
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allowable negative VS
voltage for HIN signal Vsn Ves=15V - -8 - \Y
propagation to HO

3.3.2. AC Characteristics
(Tamv=25C, (Vcc-COM)=(Vs-Vs)=15V, Vs1,23=COM, Cioag=1nF, unless otherwise specified)

Parameter Symbol Conditions Min. Typ. Max. Unit
turn-on propagation VHiN1 23 OF VLINg2,3=5V, )
delay ton V51,213=0 120 200 ns
turn-off propagation VHing2,3 or Viing,2,3=0, )
delay toff Vst 25=0 120 200 ns
turn-on rise time t; VHINL23 OF VLNL23=5Vs - 37 - ns
Vs1,2,3=0
turn-off fall time g | VYHm230rVim2s=0, : 30 i ns
Vs1,2,3=0
VHing,2,3 OF VLN, 2,3=0 and
dead time DT 5V, without external dead | 300 500 700 ns
time
six channels _dead time MDT | without external dead time - - 50 ns
matching
SIX channe!s delay MT external dead time>1000ns - - 50 ns
matching
external dead
output pulse width time>1000ns, i i
matching PM PWin=10us, 50 ns
PM:PWOUT—PWW
ENB input filter time | teLTene Veng=0 and 5V - 450 - ns
ENB input HIGH to
HO/LO turn-off delay toff.ENB Veng=5V - 0.55 - us
time
ENB input LOW to
HO/LO turn-on delay ton,ENB Veng=0V - 6 - us
time
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4. AC Characteristics Waveforms

HIN1,2,3
Y 50% 50% —+—
LIN1,2,3 ’ ’
tongy TR torre Tr
90% D0% —
HO1,2,3
—-—10% 10%
- |« MT1
90%
tony —> e torre) —>
LO1,2,3
10%

Figure 1. Switching time definition

LINL,2.3
HIN1,2,3
50% 50%
LO1,2,3 | DTi DT |
| i
HO123 oo

Figure 2. Dead time protection

ENB 50% 50%
— |+— toff,ENB -— ton,ENB
90%
HO1,2,3/
LO1,2,3
10%-

Figure 3. ENB ON/OFF waveform
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5. Typical Application Circuit And Application Note
5.1. Application Circuit

VM
VWP ——
J AA—PF———
5V3.3V Voo |
»{1 [HINL VB1[24 WJ@
»[2 |HIN2 HO1[23] I
" »{3 |HIN3 vs1[22]
otor _—
Driver L4 ]LIN NCl21] =
»5 |LIN2 VB2[20 4+ U
»[6 |LIN3 HO2[19} I A
»[7 |ENB vs2|[18] Y
% N
¢ 15V Vee A8 Ve Cli7] [~ Motor
‘—T—ECOM VB3[16 4+ W
—{10]LO3 HO3[15} T A
—11]Lo2 vs3[14}
r(QLOl NC|[13]
w—E)
I
&
s
o &
b3
o Rshunt
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6. Package Information

6.1, TSSOP20
D

| A ‘
[InInininininininini; . X:%

ZF

mm
O
e b
Dimensions (mm)
Symbol -

y Min. Max.
A - 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
D 6.40 6.60
El 4.30 450
E 6.20 6.60

e 0.65
L 0.45 | 0.75

L1 1.00
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6.2, TSSOP24

- \
inininininininininininii; 5 %@ L
TAW A2 ) % J_L#
idnAAARRAHE
M
O
il HﬁH 16668
€ b
Symbol . Dimensions (mm) —
A - 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
7.70 7.90
E 6.20 6.60
El 4.30 4.50
e 0.65
0.45 0.75
0 0< 8°
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6.3 QFN24
24 I} _ . ol
P JUuUuuy
e .
. D L T
| ) -
) O
) ]
) ]
DN ) (]
1
ARNENEAREEA
0F VIEW Y I—E}-‘ _-.-| —
24X b
1
_I—=e
L‘—=EI—EI—EI—CI—EI—EI—__SE:-TM PLANE
n'—’ !
) SIDE VIEW
Dimensions (mm)
Symbol -
y Min. Max.
A 0.70 0.80
Al 0 0.05
A3 0.20
b 0.20 0.30
D 4.00
E 4.00
D2 2.60 2.80
E2 2.60 2.80
e 0.50
0.25 0.35
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7. Statements And Notes
7.1. The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercur | Hexaval Polybro .
Lead . Butylbe .
and y and ;l#]rg ent Polybro | minate | Dibutyl nzyl Ellﬁeit Diisobu
Part name mercur .| chromiu | minated | d phthala phthala y tyl
lead cadmi ; i te yl
y m biphenyl | biphen te hthal phthala
compou | compo | UM compoun| s yl phthala |
nds unds comp = g ethers te
ounds
Lead
O o o) o o o o o o o
frame
Plastic
. [} (@] [0} (@] @] (@] (@] o O o
resin
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic
sheet o o o o o o o o o o
installed
o: Indicates that the content of hazardous substances or elements in the detection limit
explanatio of the following the SJ/T11363-2006 standard.
n x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.
7.2+ Notes

We recommend you to read this chapter carefully before using this product.

The information in this chapter is provided for reference only and i-Core disclaims any express or implied
warranties, including but not limited to applicability, special application or non-infringement of third party
rights.

This product is not suitable for critical equipment such as life-saving, life-sustaining or safety equipment.
It is also not suitable for applications that may result in personal injury, death, or serious property or
environmental damage due to product malfunction or failure. 1-Core will not be liable for any damages
incurred by the customers at their own risk for such applications.

The customer is responsible for conducting all necessary tests i-Core’s application to avoid failure in the
application or the application of the customer’ s third party users. I-Core does not accept any liability.

The Company reserves the right to change or improve the information published in this chapter at any time.
The information in this chapter are subject to change without notice. We recommend the customer to
consult our sales staff before purchasing.

Please obtain related materials form i-Core’s regular channels and we are not responsible for its content if
it is provided by sources other than our company.

In case of any conflict between the Chinese and English version, the version is subject to the Chinese one.
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