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1、General Description 

The AiP6133 is a dual H-bridge motor driver with current control. The device has two H-bridges and can 

drive two DC brushed motors, a bipolar stepper motor, solenoids, or other inductive loads. Each H-bridge 

output consists of N-channel MOSFETs, with circuitry that regulates or limits the winding current. The 

device provides an integrated dual-bridge motor driver solution for toys, printers, and other mechatronic 

applications. 

 

Features: 

 dual H-bridge motor driver with current control 

 low on resistance: HS+ LS 420mΩ 

 output current (@VM=5V, 25℃) per H-bridge: IRMS=1.5A, IPP=2A (ETSSOP/QFN package) 

 two H-bridges can be connected in parallel 

 wide power supply voltage range: 2.7V～10.8V 

 PWM winding current regulation/current limitation 

 protection features: overcurrent protection (OCP), short circuit protection (SCP), under-voltage 

lockout (UVLO), over-temperature protection (OTP) 

 provide fault output pin 

 provide low-power sleep mode 

 packaging information: ETSSOP16/TSSOP16/QFN16(4*4) 
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Ordering Information:  

Tube packing specifications: 

Part number 
Packaging 

form 

Marking 

code 

Tube 

quantity 

Boxed 

tube 

quantity 

Boxed 

quantity 
Notes 

AiP6133TE16.TB ETSSOP16 AiP6133 96 

PCS/tube 

200 

tube/box 

19200 

PCS/box 

Dimensions of 

plastic enclosure: 

5.0mm×4.4mm  

Pin spacing: 

0.65mm 

AiP6133TA16.TB TSSOP16 AiP6133 96 

PCS/tube 

200 

tube/box 

19200 

PCS/box 

Dimensions of 

plastic enclosure: 

5.0mm×4.4mm  

Pin spacing: 

0.65mm 

AiP6133QB16.TB QFN16 AiP6133 490 

PCS/plate 

10 

tube/box 

4900 

PCS/box 

Dimensions of 

plastic enclosure: 

4.0mm×4.0mm  

Pin spacing: 

0.65mm 

 

Reel packing specifications: 

Part number 
Packaging 

form 

Marking 

code 

Reel  

quantity 

Boxed reel 

quantity 
Notes 

AiP6133TE16.TR ETSSOP16 AiP6133 5000PCS/reel 10000PCS/box 

Dimensions of 

plastic enclosure: 

5.0mm×4.4mm  

Pin spacing: 

0.65mm 

AiP6133TA16.TR TSSOP16 AiP6133 5000PCS/reel 10000PCS/box 

Dimensions of 

plastic enclosure: 

5.0mm×4.4mm  

Pin spacing: 

0.65mm 

AiP6133QB16.TR QFN16 AiP6133 4000PCS/reel 8000PCS/box 

Dimensions of 

plastic enclosure: 

4.0mm×4.0mm  

Pin spacing: 

0.65mm 

 

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 
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2.2、Pin Configurations 
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ETSSOP16/TSSOP16                           QFN16 

 

2.3、Pin Description 

Pin No. 

Pin Name IO Description 
External Components or 

Connections 
ETSSOP/ 

TSSOP 
QFN 

Power and Ground 

13 11 GND 
- ground 

Both the GND pin and device PPAD 

must be connected to ground (QFN 

and ETSSOP: PowerPAD) - - PPAD 

14 12 VINT - 
internal supply 

bypass 

Bypass to GND with 2.2-μF, 6.3-V 

capacitor 

12 10 VM - power supply 

Motor supply, a 10-μF (minimum) 

ceramic bypass capacitor to GND is 

recommended 

11 9 VCP IO 
High-side gate 

drive power supply 

Connect a 0.01-μF, 16-V (minimum) 

X7R ceramic capacitor to VM 

Control 

16 14 AIN1 I bridge A input 1 
Logic input controls state of 

AOUT1. Internal pull-down. 

15 13 AIN2 I bridge A input 2 
Logic input controls state of 

AOUT2. Internal pull-down. 

9 7 BIN1 I bridge B input 1 
Logic input controls state of 

BOUT1. Internal pull-down. 

10 8 BIN2 I bridge B input 2 
Logic input controls state of 

BOUT2. Internal pull-down. 

1 15 nSLEEP I sleep mode input 

Logic high to enable device, logic 

low to enter low-power sleep mode 

and reset all internal logic. Internal 

pull-down. 

Status 

8 6 nFAULT OD fault output 

Logic low when in fault condition 

(over-temperature, over-current), 

open drain output, and external 

pull-up is required for use 
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Ouput 

3 1 AISEN IO 
bridge A ground 

/ISENSE 

Connect to current sense resistor for 

bridge A, or GND if current control 

not needed. 

6 4 BISEN IO 
bridge B ground 

/ISENSE 

Connect to current sense resistor for 

bridge B, or GND if current control 

not needed. 

2 16 AOUT1 O bridge A output 1 
Connect to motor winding A 

4 2 AOUT2 O bridge A output 2 

7 5 BOUT1 O bridge B output 1 
Connect to motor winding B 

5 3 BOUT2 O bridge B output 2 

Note: I =input; O=output; OD=open-drain output; IO=input/output 

 

3、Electrical Parameter 

3.1、Absolute Maximum Ratings  

(Tamb=25℃, unless otherwise specified)  

Characteristic Symbol Conditions Value Unit 

power supply voltage VM - -0.3 to 13 V 

logic input voltage VIN - -0.5 to 5.5 V 

xISEN pin voltage VSENSE - -0.3 to 0.5 V 

maximum output current IOUT - ±1.5 A 

peak motor drive output 

current 
IPEAK Internally limited >2 A 

operating temperature Tamb - -40 to 85 ℃ 

maximum junction 

temperature 
TJ - 150 ℃ 

storage temperature Tstg - -60 to 150 ℃ 

soldering temperature TL 10s 260 ℃ 

 

3.2、Recommended Operating Conditions 

 

Parameter Symbol  Min. Typ. Max. Unit  

power supply voltage VM 2.7 - 10.8 V 

logic input voltage VIN -0.3 - 5.5 V 

RMS output current per bridge IOUT - - 1.5 A i-c
ore
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3.3、Thermal Characteristics 

Characteristic Symbol Conditions Value Unit 

junction-to-ambient 

thermal resistance 
RJA 

ETSSOP16 40.5 ℃/W 

TSSOP16 103.1 ℃/W 

QFN16 37.2 ℃/W 

junction-to-case (top) 

thermal resistance 
RJC(top) 

ETSSOP16 32.9 ℃/W 

TSSOP16 38 ℃/W 

QFN16 34.3 ℃/W 

junction-to-board 

thermal resistance 
RJB 

ETSSOP16 28.2 ℃/W 

TSSOP16 48.1 ℃/W 

QFN16 15.3 ℃/W 

junction-to-top 

characterization 

parameter 

ψJT 

ETSSOP16 0.6 ℃/W 

TSSOP16 3 ℃/W 

QFN16 0.3 ℃/W 

junction-to-board 

characterization 

parameter 

ψJB 

ETSSOP16 11.5 ℃/W 

TSSOP16 47.5 ℃/W 

QFN16 15.4 ℃/W 

junction-to-case 

(bottom) 

characterization 

parameter 

RJC(bot) 

ETSSOP16 4.8 ℃/W 

TSSOP16 N/A ℃/W 

QFN16 3.5 ℃/W 

 

3.4、Electrical Characteristics 

(Tamb=25℃, VM=5V, unless otherwise specified) 

Parameter Symbol  Conditions  Min.  Typ.  Max.  Unit  

Power Supply 

power supply voltage VM - 2.7 - 10.8 V 

logic input voltage VIN - -0.3 - 5.5 V 

RMS output current per 

bridge 
IOUT - - - 1.5 A 

VM supply current IVM VM=5V, xIN1=0V, xIN2=0V - 1.6 2.5 mA 

VM sleep mode supply 

current 
IVMQ VM=5V - 0.8 2 µA 

VM under-voltage lockout 

voltage 
VUVLO VM falling - 2.5 2.6 V 

VM under-voltage lockout 

hysteresis 
VHYS - - 90 - mV 

Logic Level Inputs 

input low voltage VIL 
nSLEFP - - 0.5 

V 
all other pins - - 0.7 

input high voltage VIH 
nSLEFP 2.5 - - 

V 
all other pins 2 - - 

input hysteresis VHYS 
nSLEFP - 0.4 - 

V 
all other pins - 0.4 - 

input pull-down resistance RPD 
nSLEFP - 540 - 

kΩ 
all except nSLEEP - 265 - 
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input low current IIL VIN=0 - - 1 µA 

input high current IIH 
VIN=3.3V, nSLEFP - 6.1 - 

µA 
VIN=3.3V, all except nSLEEP - 12.5 - 

input deglitch time tDEG - - 450 - ns 

nFAULT Output (Open-Drain Output) 

output low voltage VOL IO=5mA - - 0.5 V 

output high leakage 

current 
IOH VO=3.3V - - 1 µA 

H-Bridge Fets  

HS FET on resistance 
RDS

（ON） 

VM=5.0V, IO=500mA, TJ=25℃ - 240 - 

mΩ 

VM=5.0V, IO=500mA, TJ=85℃ - - 360 

VM=2.7V, IO=500mA, TJ=25℃ - 310 — 

VM=2.7V, IO=500mA, TJ=85℃ - - 410 

LS FET on resistance 
RDS

（ON） 

VM=5.0V, IO=500mA, TJ=25℃ - 180 - 

VM=5.0V, IO=500mA, TJ=85℃ - - 300 

VM=2.7V, IO=500mA, TJ=25℃ - 240 - 

VM=2.7V, IO=500mA, TJ=85℃ - - 340 

OFF-state leakage current IOFF VM=5V, VOUT=0, TJ=25℃ -1 - 1 µA 

Motor Drive 

current control PWM 

frequency 
fPWM internal PWM frequency - 50 - kHz 

rise time tR 
VM=5V, 16Ω to GND, 10% to 

90%VM 
- 270 - ns 

fall time tF 
VM=5V, 16Ω to GND, 10% to 

90%VM 
- 230 - ns 

propagation delay INx to 

OUTx 
tPROP VM=5V - 1 - µs 

dead time tDEAD VM=5V - 450 - ns 

Protection Circuits 

overcurrent protection trip 

level 
IOCP - - 2.4 - A 

OCP Deglitch time tDEG - 4 - - µs 

overcurrent protection 

period 
tOCP - - 1.35 - ms 

thermal shutdown 

temperature 
tTSD Die temperature - 180 - ℃ 

Current Control 

xISEN trip voltage VTRIP - 160 200 240 mV 

current sense blanking 

time 
tBLANK - - 3.75 - µs 

Sleep Mode 

startup time tWAKE 
nSLEEP inactive high to H-bridge 

on 
- - 1 ms 
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4、Function Description 

The AiP6133 is an integrated motor driver solution for brushed DC or bipolar stepper motors. It can be 

powered with a supply voltage from 2.7V to 10.8V and can provide an output current up to 1.5A RMS. 

The device integrates two identical NMOS H-bridges, current regulation circuitry and various protection 

circuits, including under-voltage lockout (UVLO), overcurrent protection (OCP) and thermal shutdown 

(TSD). The fault condition is indicated by the nFAULT pin. 

A simple PWM interface allows easy interfacing to the external controller circuit, and requires minimal 

resources. 

At the same time, AiP6133 also provides a low-power sleep mode, in which the H-bridges are disabled, 

the gate drive charge pump is stopped, all internal logic is reset, and all internal clocks are stopped. All 

inputs are ignored until nSLEEP is brought logic high. 

 

4.1、H-Bridge Control 

The xIN1 and xIN2 input pins control the state of the xOUT1 and xOUT2 outputs, Table 1 shows the 

logic. 

Table 1 H-bridge Logic Control 

xIN1 xIN2 xOUT1 xOUT2 Function 

0 0 Z Z Coast/fast decay 

0 1 L H Reverse 

1 0 H L Forward 

1 1 L L Brake/slow decay 

 

4.2、Drive and Decay Modes 

The motor speed can be controlled by the PWM signal. When the drive current is interrupted, the inductive 

nature of the motor requires that the current must continue to flow. This called recirculation current. To 

handle this recirculation current, the H-bridge can operate in two different states: fast decay or slow decay. 

In fast decay mode, the H-bridge is disabled and recirculation current flows through the body diodes, as 

shown in ② in the following figure; in slow decay mode, the motor winding is shorted, as shown in ③ 

in the following figure. 

To PWM using fast decay, the PWM signal is applied to one xIN pin while the other is held low; to use 

slow decay, one xIN pin is held high. 

Table 2 PWM Control of Motor Speed 

xIN1 xIN2 Function 

PWM 0 Forward PWM, fast decay 

1 PWM Forward PWM, slow decay 

0 PWM Reverse PWM, fast decay 

PWM 1 Reverse PWM, slow decay 
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Figure 6 shows the current paths in different drive and decay modes. 

① drive current
② fast decay
③ slow decay

① drive current
② fast decay
③ slow decay

xOUT1

①

③
②

VM

xOUT2

Forward

xOUT2

①

③
②

VM

xOUT1

Reverse  
Figure 6. Drive and Decay Modes 

 

4.3、Current Control 

Current control can be achieved by connecting an external sense resistor to the xISEN pin. The current 

through the motor windings may be limited or controlled by a fixed-frequency PWM current regulation or 

current chopping. 

If the current reaches the current chopping threshold, the H-bridge switches to slow decay mode, and 

disables the current until the beginning of the next PWM cycle. The PWM chopping current is calculated 

in the following formula: 

ISENSE

chop
R

200mV
I   

Example: If a 1Ω resistor is used, the chopping current will be 200mA. 

Note that if current control is not needed, the xISEN pins should be connected directly to ground. 

 

4.4、Blanking Time (tBLANK) 

Immediately after the H-bridge is enabled, the voltage on the xISEN pin is ignored for a fixed period of 

time before enabling the current sense circuitry. This blanking time is generally fixed at 3.75us. This 

blanking time also sets the minimum on time of the PWM when operating in current chopping mode. 

 

4.5、Protection Circuits 

The AiP6133 is protected against under-voltage, over-current and over-temperature events.  

 

4.5.1、Under-voltage Lockout (UVLO) 

When the voltage on the VM pin falls below the under-voltage lockout threshold voltage, all circuitry in 

the device will be disabled, and all internal logic will be reset. Operation will resume when VM voltage 

rises above the UVLO threshold. nFAULT is driven low in the event of an under-voltage condition. 
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4.5.2、Over-current Protection (OCP) 

If the current through the H-bridge exceeds the over-current threshold and persists for longer than the OCP 

deglitch time, all FETs in the H-bridge will be disabled and the nFAULT pin will be driven low. The driver 

will be re-enabled after the OCP retry period (tOCP) has passed. nFAULT becomes high again at this time. 

If the fault condition is still present, the cycle repeats. If the fault is no longer present, normal operation 

resumes and nFAULT remains deasserted. 

Overcurrent conditions are detected independently on both high and low side devices, and only the 

H-bridge in which the OCP is detected will be disabled while the other bridge will function normally. Note 

that overcurrent protection does not use the current sense circuitry used for PWM current control, so 

functions even without presence of the xISEN resistors. 

 

4.5.3、Thermal Shutdown (TSD) 

If the die temperature exceeds safe limits, all FETs in the H-bridge will be disabled and the nFAULT pin 

will be driven low. Once the die temperature has fallen to a safe level, operation will automatically 

resume. 

 

i-c
ore



Wuxi I-CORE Electronics Co., Ltd. 
 Tab: 835-12-B5                                                                          

Address:Building B4,NO.777,Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province 11 

http://www.i-core. cn P.C.：214072  VER：2024-04-A2 

                                                              
 

5、Package Information 

5.1、ETSSOP16  

 

2023/12/A

Symbol Min Max

A — 1.20

A1 0.05 0.13

A2 0.80 1.05

b 0.19 0.30

c 0.09 0.20

D 4.90 5.10

E 4.30 4.50

E1 6.25 6.55

P1 3.15 3.35

P2 2.65 2.85

e

L 0.45 0.75

θ 0° 8°

Dimensions In Millimeters

0.65
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5.2、TSSOP16 

θ

 

2023/12/A

Symbol Min Max

A — 1.20

A1 0.05 0.15

A2 0.80 1.05

b 0.19 0.30

c 0.09 0.20

D 4.90 5.10

E1 4.30 4.50

E 6.20 6.60

e

L 0.45 0.75

θ 0° 8°

0.65

Dimensions In Millimeters
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5.3、QFN16 

 

2023/12/A

Symbol Min Max

A 0.70 0.80

A1 0 0.05

A2

b 0.25 0.35

D 3.90 4.10

D2 2.10 2.30

E 3.90 4.10

E2 2.10 2.30

e

Ne

Nd

K 0.25 0.45

L 0.45 0.65

h 0.30 0.40

1.95

0.65

1.95

Dimensions In Millimeters

0.20
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7、Statements And Notes 

7.1、The name and content of Hazardous substances or Elements in the product 

Part name 

Hazardous substances or Elements 

Lead 

and  

lead 

compou

nds 

Mercur

y and 

mercur

y 

compo

unds 

Cadm

ium 

and 

cadmi

um 

comp

ounds 

Hexaval

ent 

chromiu

m 

compoun

ds 

Polybro

minated 

biphenyl

s 

Polybro

minate

d 

biphen

yl 

ethers 

Dibutyl 

phthala

te 

 

Butylbe

nzyl 

phthala

te 

 

Di-2-et

hylhex

yl 

phthala

te 

Diisobu

tyl 

phthala

te 

Lead 

frame 
○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Plastic 

resin 
○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Chip  ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

The lead ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Plastic 

sheet 

installed 

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

explanatio

n 

○：Indicates that the content of hazardous substances or elements in the detection limit  

of  the following the SJ/T11363-2006 standard. 

×：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. I-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. 

 

i-c
ore




