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PSS 00E/TSS00T introcluction

Digital Single Phase BLDC Motor Controller

Features

Direct PWM control

Embedded Hall Sensor

Wide Range 3.5V to 16V Operating Input

Integrated Power MOSFETs

Programmable Speed Curve

Adjustable Lead Angle + 900

Adjustable Lockout Detection and Automatic Recovery

Adjustable Silence Current Control ) ]

Selectable FG/Alarm/RD Signal Output Pin Assignment
1KHz~100KHz PWM Input Frequency Range

25K/50KHz Output Switching Frequency
Cycle by Cycle Current Limit vee[ x| oo |6 Joum D e o
Selectable Open Loop and Close Loop vss 3] TSOT236L—) g, OUTLD pengyagL T Ve
Adjustable Input Duty and Output Duty Slope (162 5mm) HALLINIS - (3x3mm) - Cs]ne
Soft Start and Kick Start re/spal_s | |« Jpwwysct pwmyscL [ G| Fe/soa
TSD, OCP, OVP, UVP, and Automatic

Recovery

Applications
Cooling Fan
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LTS U0E/ITES0UT introcluctior
-- 1T1300E Block Diagram

Digital I/F
PWM I/F
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Tr8300T introcuction

-- 1T1300E Application Scheme

<Typical>
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L PHBO0E/TES00T introcuction

--1T8300T Block Diagram

Digital I/F
PWM I/F
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( PHS00E/TSS00T introcuction

--1T8300T Application Scheme

M
iTa300sT
. TEF—fm o —{a>
NERIENL
VCC Tl - .
N R ey Pt Ve
R4 R2
- E GND 1 10K :’,: 23R-51R =
1B Rl R3 ATK-51
s |L_3 >—<_FG | 500123 < FG_—W T FEEDA  PMMSCL < P |
SR 4
C1 c2 )
105 104 EZTSz-ESVES
Pl 4 =< PwM| S T 1_ S00-323
w
J1
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2, ITIS20E / ITE321E introcuction

Digital Single Phase BLDC Motor Controller
Features

Direct PWM control

Supports Hall IC(iT8320E)

Wide Range 3.5V to 16V Operating Input
Integrated Power MOSFETs
Programmable Multi Points Speed Curve

Adjustable Lead Angle * 450 Pin Assignment
Adjustable Lockout Detection and Automatic
Recovery
ouUT1[12 CelouT2 ouT1[DD ouT2

Adjustable Silence Current Control

Selectable FG/Alarm/RD Signal Output LOSVID) ezl Ve OV pEnaxasL Ve
3x3 3x3

1KHz~100KHz PWM Input Frequency Range /P> (B3mm) - Geuaw i pamisctia) - (3x3mm) - G o

FG/sDAl[4D G]vss FG/SDA [4D (5] vss

25K/50KHz Output Switching Frequency
Cycle by Cycle Current Limit iT8320E iT8321E
Selectable Open Loop and Close Loop

Adjustable Input Duty and Output Duty Slope

Soft Start and Kick Start

TSD, OCP, OVP and Automatic Recovery

Applications
Cooling Fan
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2, ITSS20E / IT8§321E introcuction

-- 1IT8320E Block Diagram

1
Iy |
ouT1 ouT2

G
VREF

—

LDOSV vcC
Ty
Ring05C

| S

)
POR

|

PWM/SCL HALL_IN

VS§S

G/SDA
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2, ITSS20E / IT8§321E introcuction

--1T8320E Application Scheme

vee .
U
GND 24 o
ZHCS1000 T'Uﬁ ot o2 >

I 1 S
2>
s (Gpvon)
P | <] . <ovoc ] Locew e H1
é R3 1K iA1189
| PWI >—AM- | PYMECL  HALLIN e . VDG
. R1 B1R ‘E R2 L
@—_‘,‘,‘ FGSOA vss | < 0R c5
-'-03? — 1 ca 102
104 105
T T | _
Z2
(Option) ~ A4
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2, ITSS20E / iT832°1E introcluction

--1T8321E Block Diagram

J

]
ouT1 — I i
=% | )
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LDO5V vCi
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Ring0OSC
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DIR

ouT2
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2. ITSS20E / IT8321E introcuction

--1T8321E Application Scheme

D1
SS2020FL
+ 1 DH— ?
Ve l
- 2
D GND 71 C1 U1
ZHCS 1000 106 L1 ouT1
s e T < ar [z >
LGOSV vce
g | o T 3 =T
m PWMISCL DIR foe=
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< FG I WA FGISDA vss 0-22R
=t C3 = c4
Tt T s
z2
(Option) v
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S, 18310/ T83 1 introcuction

Digital Single Phase BLDC Motor Controller

Features
Direct PWM control
Supports Hall IC(iT8311E)
Wide Range 3.5V to 16V Operating Input
Integrated Power MOSFETs
Programmable Multi Points Speed Curve

Adjustable Lead Angle + 450 Pin ASS'Qnment
Adjustable Lockout Detection and Automatic

Recovery
Adjustable Silence Current Control ouT1[1> &loun2 ouT1 1D ouT2
Selectable FG/Alarm/RD Signal Output Wwosv[2)  pengugg Clvee LDOSV (2D yenaiag (7] vee
1KHz~100KHz PWM Input Frequency Range ~ Pww/sc[s (3x3mm) - Celuaw in pww/scL[s)  (3x3mm) - el oir
25K/50KHz Output Switching Frequency F6/50A (L) Gvss FG/SDA 40 ] vss

Cycle by Cycle Current Limit

Selectable Open Loop and Close Loop
Adjustable Input Duty and Output Duty Slope
Soft Start and Kick Start

TSD, OCP, OVP and Automatic Recovery

Applications
Cooling Fan

IT8310E IT8311E
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LDOSV

FG/SDA
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S I8 M0/ T33! introcuction

--1T8310E Block Diagram

LDOSV

|

PWM I/F

PWM
Control
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S, 8310/ T33! introcuction

--1T8310E Application Scheme

{D%%‘on} ~
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S, 8310/ T33! introcuction

--1T8311E Block Diagram
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S, 8310/ T33! introcuction

--1T8311E Application Scheme

D1
SS2020FL
o [ o
: GND Z1 e 1 C2 (Wh |
ZHCS1000 106 NC ou
s [oob<m | 25 -l_ T T (=~
P | <o) — <omck e
T [Cowm >—w o N
Ri 51R > A2
7] res T 2w
=t C3 — - C4
Tmﬂ- Tms.
Zz
(Crption) e
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A 7138330 Introcluction
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Digital Single Phase BLDC Motor Controller

Features
Direct PWM control
DC VSP control 0.2V~3.3V
Supports Hall IC (DFN8)
Wide Range 3.0V to 28V Operating Input
Integrated Power MOSFETs
Programmable Multi Points Speed Curve Pin Assig nment
Adjustable Lead Angle + 450
Selectable Lockout Detection Time and Automatic Recovery Time
Adjustable Silence Current Control
Selectable FG/Alarm/RD Signal Output
1KHz~100KHz PWM Input Frequency Range
25K/50KHz Output Switching Frequency
Cycle by Cycle Current Limit
Selectable Open Loop and Close Loop
Adjustable Input Duty and Output Duty Slope
Soft Start and Kick Start
Low Voltage Kick Duty Compensation
TSD, OCP, OVP and Automatic Recovery

Applications
o Cooling Fan
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A TTYSZ0E introcuction

-- 1ITB330E Block Diagram

EE

J
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A TTYSZ0E introcuction

-- 1T8330E Application Scheme
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Performance Comparison Matrix

Part No. iT1300E iT8310E iT8311E iT8320E iT8321E iT8300T iT8330E
Package DFN8 3x3 DFN8 3x3 DFNS 3x3 DFN8 3x3 DFN8 3x3 TSOT23-6 DFNS 3x3
Hall sensor Embedded Hall IC Embedded Hall IC Embedded Embedded Hall IC/Element
Input Voltage (V) 3.5-16 3.5-18 3.5-16 3.5-16 3.5-16 3.5-16 3-24
Max. Voltage (V) 20 22 22 22 22 20 35
Driving MOS N+N N+MN N+N N+N N+N N+N N+N
Tuning I/F 12C 12C 12C 12C 12C 12C 12C
Motor Single Single Single Single Single Single Single
Continuous Current (A) 06 1.2 1.2 0.8 08 0.4 0.6A@12V
Speed Command Direct WM Direct PWM | Direct PWM | Direct PWM | Direct PWM | Direct PWM D‘ref,‘SF;WM
=
Speed Control Close loop Close loop Close loop Close loop Close loop Close loop Close loop
Open loop Open loop Open loop Open loop Open loop Open loop Open loop (feedback)
Speed Curve Fitting X X I 3 points I]
PWM ON /OFF Duty (o] 0 (0] o (0] o (0]
PWM Pull UP/DOWN o o] (0] o (@] 0] (0]
- - - - Current limit
Soft start Current limit %”ﬁm'lgt ";‘:;u,":,l“tﬁ't'g;" %;:;:;I“S'I'Q:J“ %‘&’;’“;L‘;ﬁ" Current limit ) J\qu:ﬂ :tle )
Kick Start 6.25%~100%  6.25%~100% | 6.25%~100% | 6.25%~100% | 6.25%~100% | 6.25%~100% 6.25%~100%
Phase Angle Fixed/Linear Fixed/Linear Fixed/Linear Fixed/Linear Fixed/Linear Fixed/Linear Fixed/Linear
Cycle by Cycle current limit o (0] o Q O o o
Waveform Adjustment o 8] O (8] O O O
FG output 8 kinds 8 kinds 8 kinds 8 kinds 8 kinds 8 kinds 8 kinds
Over Voltage Protection o (0] O (9] O o O
QOver Current Protection o] o O o o] o O
Thermal Shutdown Protection o] 0 O o ] 0 O
Lock Detection 0.25s/0.5s 0.25s/0.55 0.25s/0.5s 0.25s/0.5s 0.25s/0.5s 0.25s/0.5s 0.25s/0.5s
Lock Restart 2.5/5/7.5M0sec 2.5/5/7.5/10sec | 2.5/5/7 5/10sec | 2.5/5/7 5/10sec | 2.5/5/7 5/10sec | 2 5/5/7.5/10sec 2.5/5/7 51 0sec
OTP 2 banks 2 banks 2 banks 2 banks 2 banks 2 banks 2 banks
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D = ilor connzciion and iNGUI software oparation

5-1. iNLinker Tuning Mode:
Applicable when the ASIC IC has not been programmed. You can use iNLinker alone for tuning.
The DC power can be supplied directly to the motor, without any voltage drop in the circuit.

INLinker

Attane

et e

inergyQy’

TV Uk avtside The D

Note: During programming, the input voltage must be manually
setto 7.5V before proceeding.

[ [
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D = ilor connaciion and iNGUI software oparation

5-2. iNLinker + iINGenie Tuning Mode:

Connect the DC source to the iINGenie input. Since iINGenie has a built-in production-line
programming

control circuit, this circuit includes a MOSFET switch and a reverse-protection diode, which cause a
voltage drop. When tuning, it is recommended to connect a multimeter to the motor input lines and
manually fine-tune the input voltage under various loads to compensate for the voltage drop in the

circuit, preventing differences in motor speed.

iINGenie

-
i o}
£ I
51 :
9 f %\_\w
g NvCe

INLinker

[ [
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S Entlior connaciion and iNGUI software operation

5.3-1 Launching the iINGUI Simulation Software: After unzipping, open “iNGUl.exe” to enter the

simulator.
XML 2023/2/24 F5 1136 EETHEE
I_L BOOD. bin 2023/2/24 FF11:36 BIM B2 488 KB
k;_ iMERGY.ini 2023/2/24 51137 EREEIT 13 KB
Ei iMGUlLexe 2023/2/24 FF 1136 ERER 2858 KE

5.3-2 iNLinker Firmware Update:

After running iINGUI.exe, it will automatically check the iNLinker firmware. If the firmware is outdated,
an update screen will appear. Please perform the update to ensure normal usage.

[Wamingt x
- My ':l\:ll"-ll'l::l;l Yaud MNP Whbom H Too Okl Phesid Update 10 Ths Litet! System p ro m pt: iN LI n ker
"'l_.“ firmware is outdated.
| m=
e .
e P —
.-u-..-;'.'.;.-i-.:_-m o Bl A Y g R S J . i .
R e L Perform iNLinker firmware
= S update.

[ [
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5.3-3 Introduction to INGUI Software

1 2

3 4

5

Speed Curvel Output PWM and Wave:forml Motion Control | Protectionl

Load Parameters
from Setting File
AP Buffer
IcoTP
iNLinker
Clear All

Burn and Compare

Source

Burn @ From File
" From AP Buffer
" From IC OTP

Compare " From iNLinker

Target

= To File

@ To AP Buffer
¢ ToIC OTP
¢~ To iNLinker

|¥ Use Last Folder As Default

Address

| e | apBuser | 1coTP |iNLinkerBoOD A

Info Window

Setting File Name INcme

File Buffer OTP iNLinker
CheckSum I None I None I None I None
Read IC Info | Write IC Info

TUNEPAMO,8008_0004,1[7:0]h
TUNEPAM1,8008_0005,1[7:0]h
TUNEPAM2,8008_0006,1[7:0]h
TUNEPAM3,8008_0007,1[7:0]h
TUNEPAM4,8008_0008,1[7:0]h
TUNEPAMS,8008_0009,1[7:0]h
TUNEPAMG,8008_000A.1[7:0]h
TUNEPAM7,8008_000B,1[7:0]h
TUNEPAMB,8008_000C,1[7:0]h
TUNEPAM9,8008_000D,1[7:0Th
TUNEPAM10,8008_000E,1[7:0]h
TUNEPAM11,8008_000F,1[7:0]h
TUNEPAM12,8008_0010.1[7:0]h
TUNEPAM13,8008_0011,1[7:0]h
TUNEPAM14,8008_0012,1[7:0]h

TUNEPAM15,8008_0013,1[7:0]h

ICID:

[ [

iINGUI

I Copyright © 2011 inergy technology incorporation. All rights reserved.

is divided into 5 main pages, as follows:

- File Information
- Speed Curve Settings
- Output Waveform Settings

- Settings for Advance Angle, Rotation Direction, Startup, Simulation, etc.
- Protection Settings

inergyd

S Entlior connaciion and iNGUI software operation
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D = ilor connaciion and iNGUI software oparation

5.3-4 Introduction to iINGUI Software — Page 1: File Information

When iNLinker and iNGUI are properly connected, the software will show a green
light. If INLinker is not connected, it will show a red light.

inergyo Step 1: A green light indicates a successful connection.
Speed Curve | Qutput PWM and Waveform I Motion Control | Protection |
~Load Parameters Burn and Compare —N\ Affo Window
From Source Target Setting File Name |D:\test46\11111111—ox179Eset
34| i :om uffer ; :z i;:BBuﬂer File Buffer OTP iNLinker
* FromIC O ¢ TolC OTP CheckSum 0x179F |0x179F None None
Compare | ¢~ From iNLinker\, ¢~ To iNLinker \_ I I k\ I I —
G - J
¥ Use Last Foladf Ae Dottt | 0P o o |Pefault N \ Step 5: Check_the Che_cksum and
model information.
Adddess | File | AP Buffer | IC OTP |iNLi.erer EOUD\
TUNEPAMOSOOS POOSL(7Oh | 0sEO | 0<ED Step 2: Click “Read Info” to read the
TUNEPAM1,2008 00511[?:0]]1 0x50 0x50 B a
mm,ng w0oiron | oms | oms IC model information.
TUNEPAMS,SUUS_(N]h 0x29 0x29
Step3: Load Parameters Step4: Burn and Compare
From: Source: Target:
1. Setting file From file To File
2.AP Buffer From AP Buffer To AP Buffer
3.IC OTP From IC OTP TO IC OTP
4 iNLinker From iNLinker To iNLinker
5.Clear All

[ [
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M =ltEitor connaction and iNGUI soffwares oparation

5.3-5 Introduction to INGUI Software — Page 2: Speed Curve
inergyd’ @ 1iT1300 & iT8300 support a

IcoTP Output PWM and Waveform | Motion Control | Protection |

2-point slope curve.iT832x &
Speed Feedback Mode: | 1h:Open Loop Mode =| curveFitting . . . - - : -
Mot Boe Number. [ g e Dty i) | ) i st [0 o 3] _ e | iT831x support a 2-point

Spmicare — Curve 1 =] o | slope curve and allow adding

SetPoint Duty &InputDuty: [20 % & [20 (% TagstREM [ L. .
Set Point2 Duty & InputDuty: W % & W§ oAt i— 1:2 1 3 add|t|onal bl’eaprIntS to
the curve.

Low Speed Duty(LD): 15 %
“+" and “-“are only available when the IC supports multi-points

Low Speed Off Duty(LD_OFF): |10 %

High Speed Duty(HD): 100 % speed curve.

R E IR SRR R G R

Low Duty Mode Select: 1b:Keep Low Speed W 70
High Duty Mode Select: Ob:Keep High Speec & o
B0
Low Duty Off Mode Select: [0 Enable | [w o Bufer - %
=S »
= »
3 -
g 4]\
B = H€R4
40 i
\ . 5
Y
»
25 =
= »
20 |- "
»
154~ s
10 EEECEEE O O e

HHER2

Low Duty Mode Selsct: ToKeep Low Speed = “ Set Point1 Duty & InputDuty: [20 % & [20 % TagetRPM
) = Set Point? Duty & InputDuty: (100 % &  [100 % TargetRPM
High Duty Mode Select: IOb:Keep High Spesc » Refresh "
P ) o Low Speed Duty(LD): 15 %
Low Duty Off Mode Select: :Di: - =
L ty IlbDlsgbla || Wr Param To Buffer - Lo QT U QER [ % o
T : |
- High Speed Duty(HD): 85 % |
Fu — o =
§ Low Duty Mode Select: m
E E High Duty Mode Select: Ob:Keep High Speec ~ Refresh
: Low Duty Off Mode Select: [1b:Disable | er’aanoEuﬂEtI
=
2
®
n
: P R R T PR R TR EEEE R R E ]

[ [
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inergyd

S Entlior connaciion and iNGUI software operation
5.3-6 Introduction to iINGUI Software — Page 3: Waveform Settings

inergyo @

IC OTP |Speed Curve [RelGARILUC ELERUEVE Ll Motion Control | Protection

PWM
Output PWM Freg Select: 0b:50Khz =
Cycle By Cycle Current Limit: 1b:Enable -
Enable Re-Circulate Function: Ob:Disable (default) hd
3 point + 13 poi -Ci : : -
— point + 13 poits Re-Circulate Angle: 0000000b:0 =
Hir3 8, a3 s
~Waveform Control
LN Generate Waveform Method: 1b:Sine Waveform - || Shrink f100 % &
Square WaveForm Value for Point00: 029 ~|| [29 |
ASY002 g =
Tk WaveForm Value for Point0L: 058 || [58
WaveForm Value for Point02: 085 <|| [85
WaveForm Value for Point03: 110 +|| 120
Sinusold —
SYNOOL E WaveForm Value for Point04: 134 ~|| 134
WaveForm Value for Point05: 157 ~|| [157
& r Point06: 176 ~|| [176
Root Sinusoid - = 41 -- -
SYNOO2 : WaveForm Value for Point07: 194 <|| [192
W5 — 14 ;
WaveForm Value for Point08: 209 || [200 i
HER WaveForm Value for Point00: 22 <l 222 ERNEHE
Tropezokd int10: > i
P rapezoi ‘WaveForm Value for Point10: 232 || 232 - 4
i+ i WaveForm Value for Point11: 240 <|| [220 L] ;
— WaveForm Value for Point12: 247 «|| [247
s , 4\ —— WaveForm Value for Point13: 251 || 252 1T
=Wk WaveForm Value for Point14: 252 +|| [252 1R
WaveForm Value for Point15: 253 <|| [253 = i L L i‘
H H H H 0 10 20 30 40 S0 60 70 80 9 100 110 120 130 140 150 160 170 180
Right-click inside the red box fom = m
. . . . Refresh Write To Buffer
to display six built-in waveform e o]

parameters. After confirming,
click “Write To Buffer” to
download them to the
simulator.

[ [
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5.3-7 INGUI Ex{4-o 48 - VUH B =, FGRgRE, AR - B

inergyd @

ICOT? | Speed Curve | Output PWM and Waveform Protection |

PI Param Test Mode
KE: | 10000b:1.000x 8 Disable All Test Mode | Enable Duty Test Mode Duty Mode Real Time Monitor
1-1. Built-in Hall or K [000006:0.000x 2 /‘ Set Input Dty [50 B e viesirss e s —— @
. - Hall Interf
External Hall option e o a—— @ 5
. . I A Linear Phase Angle: 1b:Enable Auto Lead Angle |
1-2. Polarity option TR [tbiaver /=) || trase sogie Potariy: T 3]
~FG & PWM Pin Setting b/ H Linear Phase StartSpeed: 10 ~|
Input PWMDauty Polarity: [16:08 Duty /- Linear Phase StartAngle 00000000 =
EWM Rull-Up Reslstor: WM Pin Default Pull Up /* I | | winoar Prase spesdineervat: 12 =
- FG Output: ;
2-1. PWM pU”'Up resistor P Jostear e // j, Set Max Speed & Phase Angle:  [3050 RPM [15 Catculate |
. | . . RPM
20kQ and pull-down resistogid N / = P sené

800 kQ Options Kick-Sfart Duty: 100106257 / =
2-2. FG has 8 signal output ™" N [ty .

[ Monitor
EQ Monitor Select:
[¥ Signed EQMonitor Value

options

3. Kick Start duty setting

EQ Monitor Value:
ver Curren E
Under Voltage Flag: |Ob:Normal (default) Clear Error Flag
Over Voltage Flag: |0b:Normal (default)
TSDError Flag: |0b:Normal (default)

IUOb:SpEBd Error(rps_error) Signed Value [daf;j

@ Read Back EQ |

Current /Target Speed:
Current Lead Angle:

Average Speed

<
RPM,Err-Rate |§ % Read Back Speed

4. Advance angle
adjustment: Currently, the
IC only supports forward
angle adjustments from 0
upwards.

5. Real-time simulation
control

[ [
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Read Back Angle
<

N

inergyd

M =ltEitor connaction and iNGUI soffwares oparation

7. Protection flag reading

6. Speed reading
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S Entlior connaciion and iNGUI software operation

. Current Protect Parameter [ Voltage Protect Parameter
1. Overcurrent protection jpurrent Limit Gian: TbiEnable =] OverVoltage Protect: Ob:Disable ~|
setting. e (irm B level’ 00105:0.64 = OverVoltage Level: 0b:19 5v trigger and 18.5v lease =]
OverCurrent Protect: IbEnable |
OverCurrent Level: 0101b:1.24 -
2. Overtemperature N [ TSD Protect Parameter
. . TSD Protect: ; -
protection setting ote tbEnable =]
TSD Error Level: 0b:150 degree C =
TSD Alarm Level: 1b:125 degree C j
Lock Control Parameter
. . Error R Mode: 1b:F =
3. Lock protection setting - = E
Lock Detect Time: 1b:0.55ec j
Error Retry IntervalTime: 015 sec j

4. Overvoltage protection
setting
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Hall Sensor Placement: Explained by magnetic field strength. In the diagram, points A,
B, and C are shown.

At point A, the sensed magnetic field is near the null point, where the field is almost
zero, which can easily cause poor detection.

At point B, the sensed field is relatively better.
The optimal placement is point C, where the magnetic field is at a relatively high level,
ensuring the Hall sensor can reliably detect and trigger commutation.
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Stator Thickness

wrEE©® Hall Sensor Placement Position
Hall [lx&E & 0.25 * t

To ensure that the Hall sensor detects the magnetic field from the magnet, it is
recommended to place the Hall sensing point under the rotor. This ensures a
stable magnetic field for reliable detection.

olf placed near the outer edge of the silicon steel sheets, the Hall sensor may be
influenced by the stator’s magnetic field, causing large variations in current.
elt is recommended to place the Hall sensor at approximately 0.25 x rotor

thickness (blue circle in the diagram). At this position, the magnetic field is
stable and less affected by the stator field.
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