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IMPORTANT NOTICE

PADAUK Technology reserves the right to make changes to its products or to terminate
production of its products at any time without notice. Customers are strongly
recommended to contact PADAUK Technology for the latest information and verify whether

the information is correct and complete before placing orders.

PADAUK Technology products are not warranted to be suitable for use in life-support
applications or other critical applications. PADAUK Technology assumes no liability for
such applications. Critical applications include, but are not limited to, those which may

involve potential risks of death, personal injury, fire or severe property damage.

Any programming software provided by PADAUK Technology to customers is of a service
and reference nature and does not have any responsibility for software vulnerabilities.
PADAUK Technology assumes no responsibility for any issue caused by a customer’s
product design. Customers should design and verify their products within the ranges
guaranteed by PADAUK Technology. In order to minimize the risks in customers’ products,
customers should design a product with adequate operating safeguards.
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Revision History

Revision Date Description

0.00 2023/10/31 | Preliminary version

Usage Warning

User must read all application notes of the IC by detail before using it. Please download the related application notes

from the following link:

http://www.padauk.com.tw/en/technical/index.aspx
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1. General Description

The YMB1805 series mainly includes two parts:
° PMB180 MCU
) 4 MOS form H-bridge driver module

Among them, PMB180 is a built-in 1.25KW OTP data memory and 64-byte data memory, a hardware
comparator for comparing the signal or internal reference voltage Vinternal-R or internal bandgap reference
voltage Band-gap between two pins. PMB180 also provides three hardware timers: a 16-bit timer, an 8-bit
timer (can be output in PWM mode), and a set of 3 sets of 11-bit PWM timers/generators (LPWMGO, LPWMGL1
and LPWMG2), support Mini-C/ASM language, easy to program. For details on the use of the PMB 180, please
refer to the "PMB180 Specification" on the official website of PADAUK Technology.

The main storage space of the YMB1805 program is as follows:
° OTP ROM (Word): 1.25KW

®  SRAM (Byte): 64

2. Application
) Intelligent Hardware
° Mobile Phone Holder
) Intelligent door locks
o Handheld mini fan
) Related applications requiring motor forward and reverse rotation
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3. Ordering/ Package Information

VBAT |: O U :l vees
PAﬁfLPG1PWMfC|N4-|: ______ :l GND1

! |
I ]
VM GND2 | PA4/CIN+/CIN1-/ TM2PWM/LPG1PWM/INT1
I B -
|

OuUTE I ‘ I OUTA

YMB1805-ES08A (ESOP8A-150mil)

Note: PAL1 TO IN1, PA5 TO IN2 (unpackaged Pin)

Input / Output Special features
Pin Name _ Open _ H .
I/ O |Pull-high [ Wake-up | drain | Comparator | PWM |Chargin Bridge Writing
output g
VBAT V V
PAG6 V V J CIN4- LPG1 V
VM V
ouTB V
OUTA V
e [ ] o |2 v
GND1 v
VCCs v
GND2 V V V
INA/PAL | v v LPGO v
INB / PA5 v v J LPG2 V

H-bridge control logic input: INA/PAL1 and INB/PA5 (unpackaged Pin)
H-bridge power supply: VM and GND2 (connect 10uF or more capacitance between VM and ground)
H-bridge output: OUTA/OUTB
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4. H-Bridge Drive Module Description/Features

4.1. H-Bridge drive module description

The YMB1805 is an integrated motor driver solution for consumer products, smart hardware and battery powered

motion control applications.

The H-bridge driver module of YMB1805 can drive a brushed DC motor, which can realize four functions of motor

forward/reverse/stop/brake.

The H-bridge driver module of YMB1805 supports a maximum operating voltage of 7.5V, a continuous current of
1.0A, and a peak current of 2.0A. At the same time, it integrates protection functions such as over-temperature

protection and under-voltage blocking.

The H-bridge driver module of YMB1805 has two PWM (INA/INB) input interfaces, INA is connected to PAL, INB
is connected to PA5

4.2. H-Bridge drive module features

Operating voltage range 2.0 - 7.5V
Continuous current 1.0A, peak 2.0A

Low on-resistance: 450mQ (HS+LS)@4.2V
Low standby current

Low quiescent operating current

Over temperature protection

Undervoltage protection
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5. H-bridge drive module device characteristics

5.1. Device Characteristics (VM = 4.2V, Ta = 25°C):

Protection

Parameter Test conditions Min Typ Max Unit
On-resistance
FET On-resistance Roson lout=1A 0.45 0.60 Q
INA/INB
High Level Input Voltage VIiNH Vbat VM \
Low Level Input Voltage VinL 0 0.8 \
Pull-down resistor Rep 110 200 KQ
Operating Current
Circuit shutdown current Ivm_oFF INA=INB=0 0.0 2.0 UuA
Circuit operating current Ivm_on 0.4 0.8 mA
Protecting Characteristics
Temperature rise protection
. P P Totsp 170 °C
point
Temperature hysteresis Thys 60 °C
VM Rising Undervoltage .
. g g Vuvio R VM Rise 1.8 2.0 \%
protection
VM Fall Undervoltage
Vuvio F VM Drop 1.6 1.8 \

©Copyright 2023, PADAUK Technology Co. Ltd
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5.2. Absolute maximum quota

Parameter Min Max Unit
Supply voltage VM -0.3 8.0 Y,
ESD protection (HBM) VM, OUTA,OUTB 5.0 KV
Operating temperature | Ty -40 150 °C
Storage temperature Tstg -65 150 °C
Thermal resistance Bia 100 °Clw

5.3. Recommended operating range values

Parameter Min Max Unit
Supply voltage VM 2.0 7.5 \%
Input voltage INA, INB 0 Vbat (£5.0) Y,
Output current louta, louTs 0 1.0 A
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6. Functional block diagram and application description of H-bridge driver

module

1 v
E T 3
T - H
OUTA
Chamge Sﬂm
. nve
_— _ﬁ»
./ A
<7 | DCM ]
VM !
Logic > E i
Coudo ouTB
Drive
INA[ ' N =
1 f
INB Over-
[— } [ Temp
L
—] oOs
—
pGN[:»‘T
Ay
6.1. Input-output logic table
INA INB OQUTA ouTB state current
L L Hi-Z Hi-Z standby Ivm_oFr
H L H L forward Ivm_on
L H L H backwards Ivm_oN
H H L L brake Ivm_oN

©Copyright 2023, PADAUK Technology Co. Ltd
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6.2. Input-output waveform

stop B stop stof stop
Forward backward brake
INA|L| H L H
INB| L H L H
pt
A
VM \
QUTA-OUTEB o Pt
VM —

6.3. Application note

6.3.1. Basic mode of operation

a) Standby mode

In standby mode, INA=INB=L. All internal circuits, including the driver power tubes, are turned off. The circuitry

draws very low current. The motor outputs OUTA and OUTB are in a high resistance state.
b) Forward mode

The forward mode is defined as: INA=H, INB=L, at this time the motor drive end OUTA output high level, the motor
drive end OUTB output low level, the motor drive current from OUTA into the motor, from OUTB to the ground, at

this time the rotation of the motor is defined as the forward mode.
¢) Invert mode

The reverse mode is defined as: INA=L, INB=H, at this time the motor drive end OUTB output high level, the motor
drive end OUTA output low level, the motor drive current from OUTB into the motor, from OUTA to ground, at this

time the rotation of the motor is defined as the reversal mode.
d) Brake mode

The braking mode is defined as: INA=H, INB=H, at this time the motor drive end OUTA and OUTB are output low
level, the energy stored in the motor will be quickly released through the NMOS tube at the OUTA end or NMOS at
the OUTB end, and the motor will stop rotating in a short time. Note that in brake mode, the circuit consumes

quiescent power.
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VM

o | | o i | i:; | o o | i!i | o
. ool i:? o i:’ o

a) standby mode b) forward mode ¢) Invert mode d) Brake mode

e) PWM mode A

When the input signal INA is a PWM signal, INB=0 or INA=0, INB is a PWM signal, the rotation speed of the motor
will be controlled by the duty cycle of the PWM signal. In this mode, the motor drive circuit switches between
conduction and standby mode, in which all power tubes are turned off and the energy stored inside the motor can

only be slowly released through the body diode of the power MOSFET.

Note: Due to the presence of high impedance in the operating state, the speed of the motor cannot be precisely
controlled by the duty cycle of the PWM signal. If the frequency of the PWM signal is too high, the motor will not

start.

I e T
S EREREAERERRNRRRRRRREN LLCCRELY
OUTA - _m_(l_(_rm_(_r'

PWM mode A Schematic diagram of the signal waveform

f) PWM mode B

When the input signal INA is a PWM signal, INB=1 or INA=1, INB is a PWM signal, the rotation speed of the motor
will be controlled by the duty cycle of the PWM signal. In this mode, the motor drive circuit outputs between the
conduction and brake modes, and in the brake mode, the energy stored by the motor is quickly released through
the low-side NMOS.

Note: Due to the braking state in the working state, the motor energy can be released quickly, and the speed of the
motor can be accurately controlled by the duty cycle of the PWM signal, but it must be noted that if the PWM
signal frequency is too low, the motor will not be able to rotate smoothly continuously due to entering the braking
mode. In order to reduce motor noise, it is recommended that the PWM signal frequency be greater than 20KHz
and less than 50KHz.
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outs |~ - - YUy

PWM mode B Schematic diagram of the signal waveform

6.3.2. Anti-common-state conduction circuit

In a full-bridge drive circuit, the state in which the high-side NMOS power tube and the low-side NMOS power tube
in the half-bridge are turned on at the same time is called the common-state on state. Common-state conduction
creates a power-to-ground transient high current that causes additional power dissipation losses and, in extreme
cases, burns the circuit. With built-in dead time, common-state conduction is avoided. A typical dead time is
300ns.

6.3.3. Over temperature protection circuit

When the junction temperature of the drive circuit exceeds the preset temperature (typical value is 170°C), the
TSD circuit begins to operate, at which point the control circuit forces off all output power tubes, and the output of
the drive circuit enters a high-impedance state. TSD circuits are designed with thermal hysteresis to return to

normal operation only when the junction temperature of the circuit drops to a preset temperature (110°C typical).

6.3.4. Maximum continuous power consumption of drive circuit

This series of motor drive circuits are designed with overheating protection circuits inside, so when the power
consumption of the drive circuit is too large, the circuit will enter the thermal shutdown mode, and the motor will
not work normally in the thermal shutdown state. The calculation formula for the maximum continuous power

consumption of the drive circuit is:
PM — (1700(: — TA)/ 9]:4.

Among them, 170°C is the preset temperature point of the thermal shutdown circuit, TA is the ambient
temperature (°C) of the circuit operation, and Biais the thermal resistance (unit °C/W) from the junction of the

circuit to the environment.

Note: The maximum continuous power consumption of the driver circuit is related to factors such as ambient
temperature, packaging form and heat dissipation design, and is not directly related to the internal resistance of

the circuit conduction.
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6.3.5. Drive circuit power consumption

The on-internal resistance of the internal power MOSFET of the motor drive circuit is the main factor affecting the

power consumption of the drive circuit. The power consumption of the drive circuit is calculated as follows:

Pp = If X Roy

Where IL represents the output current of the motor drive circuit and Ron represents the on-internal resistance of
the power MOSFET.

Note: The on-internal resistance of a power MOSFET increases with temperature, and the temperature
characteristics of the on-resistance must be considered in calculating the maximum continuous output current of

the circuit as well as the power time.

6.3.6. Maximum continuous output current of the drive circuit

According to the maximum continuous power consumption of the drive circuit and the power consumption of the
drive circuit, the maximum continuous output current of the drive circuit can be calculated, and the calculation

formula is:

IL = 2\/(1700(: - TA)/ (6]44. X RONT)

The Ronr is the power MOSFET conduction internal resistance after considering temperature characteristics.

Note: The maximum continuous output current of the driver circuit is related to factors such as ambient

temperature, package form, thermal design, and the conduction internal resistance of the power MOSFET.

6.3.7. Motor internal resistance selection

The above analysis shows that the maximum sustained power consumption of the motor drive circuit is limited. If
the internal resistance of the motor driven by the motor drive circuit is extremely small, and its blocking current
exceeds the maximum continuous output current that the motor drive circuit can withstand too much, it is easy to
cause the motor drive circuit to enter the overheating shutdown state, and the motor will appear to jitter when
repeatedly advancing and retreating. When selecting a motor drive circuit, the internal resistance of the motor

must be considered.
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7. Application reference circuit

7.1. Application wiring diagram

V_charge
VCC5 VBAT VM

OUTA Co=10~100uF

PA1 |-{INA T

PAS F{INB =104

PMB180 H_Bridge —_——
OUTB ]
- PGND Battery

Notes: The capacitance value of Co is adjusted according to the application requirements.

7.2. Application reference circuit

USB1
c2 pi2| ©
I GND
+V£)_at ] £ \eus
100nF as 7
cct EH [
C3 B e
H £ ysus
10uF A2 ono
[] R1 R2
1R-5R NC
Battery_| TYPE-C 6P
U1
1 8
VBAT vees
VM GND1 :
2 PAB
[ 5 .
T | A4 ouTA .
l Cc4 )
100nF 4 C:
1 C1
T tour-to0u GND2 outs [—> I 2
MOTOR
XDM5180-ES08

©Copyright 2023, PADAUK Technology Co. Ltd Page 15 of 23 PDK-DS-YMB1805-EN-V000 — Oct. 31, 2023



YMB1805
PADAUK 10 Type 8 bit OTP MCU with charging and NMOS

8. Precautions for the use of YMB1805

1)

@)

3

4

®)

(6)

(7

8

C)

The recommended circuit and parameters are only suitable for ordinary DC motor drive, please use them

according to the actual situation.

The continuous current driving capability of the H-bridge drive module is affected by factors such as package

form, VM, chip difference, ambient temperature, PCB material and thickness. The specification gives
Parameters are for reference only. In actual use, please consider a certain margin according to the product.

The decoupling capacitor near the power supply end of the H-bridge drive module must be connected nearby
and must be added, otherwise it will easily cause circuit breakdown; the power supply decoupling capacitor

to the ground.

The capacitance value can be adjusted appropriately according to the motor, and the capacitance value

given in the figure is the reference value.

The 104 capacitor connected between OUTA and OUTB is a bypass capacitor, which can effectively improve

the voltage spike breakdown output caused by the fast forward and reverse switching of the motor.
Port problem.

YMB1805 is designed and manufactured by MOS process and is sensitive to static electricity. It is required to
pay attention to anti-static measures in the whole process of packaging, transportation, processing and

production.

The current value at the moment of motor start is recommended not to exceed 2.5A.

(10) For the PCB layout guide of E-PAD products, please refer to the APN019 application manual on PADAUK

Technology's official website.

http://www.padauk.com.tw/en/technical/index.aspx?kind=9

(112) If you have any questions about using the product, please consult the FAE of PADAUK Technology.
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Programming Writing

There are 4 pins for using the writer to program: PA4, PA6, VBAT and GND.

Please use 5S-P-003 or later version to program YMB1805 real chip. (3S-P-002 or elder versions do not support

programming YMB1805)

Add package information and OS settings to the writing file

Method 1: Add the command set by sealing in the original program code:
.writer package 8, 1, 0, 0, 6, 0, 2, 0, 7, 0x0O00F, 0x0006, 0, 0x04  // for POO3B
.writer package 8, 0, 0, 0, 6, 1, 2, 0, 7, 0XxO00F, 0x0006, 0, 0x014 // PA5 and VDD exchange

Method 2: After the user downloads the PDK file to be recorded on the Load File page of the Writer software, he
can follow the following steps to enter the Package Setting page: Convert > To Package > Select to write the
PDK file > Package Setting, as shown in the figure below.
1. IC selects User Define, after which JP information will automatically jump to JP7:
2. The number of PIN pins is 8, depending on the writing situation.
3. Add the corresponding recording pin number and position of YMB1805-ES08 on the right.
4. The user needs to set Open/Short to test only the writing foot: tick O/S Test Only Program PIN.
Note: Please select this setting, otherwise it may affect the normal progress of Writing.

5. Select OK and archive.

Finally, the IC is placed on the top grid on the front of the recorder, and the chip PIN1 is on the first foot on the

upper left of the textool.

Blank Check Convert Verify TestSuit
_y P
- e e —4&
What do you want ? b4
Auto Program Date
SYSCL -
% | | | | | | LUR To Package Verify PDK [QC] ‘
To New IC ‘ Repair Writer ‘
Convert PDK ... ‘ Check IC ... ‘
IHRC & BG ... ‘ MTP Key Trim ‘
Detail Message USB G
: Writer Limit ‘ Ext. RW ‘
=
Read & Search

Convert PDK
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Package Setting *
1 3
IC User define ~|I¥ VBAT ~| 1 8 |vces ~| [0
~ PAGE < 2 7 [gnD |
Package |User package 5 J
7 8
JUMPER | PIN | oS [NA <] 4 5 A <] o
IC Shift 0 [ NjA NjA v
0fS Mask-L  [0003 Z NjA NJA [
[ N{A NIA [
05 Mask-R |0006
7 Nj& NJA rd
0/S Quick Selector ™ NjA N/A i
.
Enable Al PIN 4 = m m -
* Only Program PIN
[ P NiA NiA i
[~ On-board Program v NiA NJA rd
~ NiA NIA [
[ YBAT /! PAS Swap on JPT adapter
P o s NJA o

T
QO
o
QL
QO

Q
[}
n
@
=
>

«Q
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9.1. Using 5S-P-003B to write YMB1805

For 5S-P-003B to write PMB180, Use jumper7 to adapt program signal connection. The connection of signal
depend on the IC package. Please refer to. Chapter 5 of the Writer user manual to find example and make the

jumper-7 adaptive board for target IC package. User can get the user manual from the following linker web page.

http://www.padauk.com.tw/en/technical/index.aspx?kind=27

1. Use the .writer package 8, 1, 0, O, 6, 0, 2, 0, 7, OX0O00F, 0x0006, 0, 0x04 commands for POO3B package

setting.

2. Load PDK from GUI, insert JP7 and then input IC on the socket without shift. After LCDM displays IC ready, it

can be written.

Package Setting d
1 3
IC User define =~V VBAT ~| 1 8 |vces +| T
I PAG | 2 7 [gnD <] 7
Package |Ust:r package 5 J
oS [N ~| 3 6 PA4 ~| ¥
JUMPER ¥ PIN |B o5 [na -] 4 5 [na -] I 08
IC Shift 0 I N/A NiA 7
0}S Mask-L (0003 i NiA NZA o
= NfA NiA [
0fS Mask-R (0006
r N/A N7A ~
015 Quick Selector " NJA m F
" Enable ANPIN 4 - m m -
* Only Program PIN
[~ On-board Program I~ N{A N{A ¥
r N/A N7A ~
[ ¥BAT | PAS Swap on JP7 adapter
! P o [N NiA @

YMB1805-ES08 in POO3B package setting
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For example, make JP7 writer signal connection of YMB1805-ES08, as the following:

IC_VBAT 1 2__IC_VCC5
IC_PA6_3 4__IC_GND
icvm_5 | 6 __IC_PA4
Ic_qur27 | 8 IC_OUT1

9 | 10

1] 12

13 | 14

15 | 16

17 | 18

19 | 20

21| JP7 22

23 | 24

25 | 26

27_| 28
Pa3__ 29 | 30 PAD
PA4__ 31 32 PA7
PAs__ 33 | 34 PAB
GND___ 35 36 VDD

schematic diagram of Jumper7 for PO03B
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IO Type 8 bit OTP MCU with charging and NMOS

9.2. Using 5S-P-003 to write YMB 1805

5S-P-003 and 5S-P-003B writing YMB1805 in the likely way. But user should be take care the following thing.

1. Use the .writer package 8, 0, O, O, 6, 1, 2, 0, 7, OxO00F, 0x0006, 0, 0x014 commands for POO3B package

setting

2. Convert the PDK file from GUI

Enter the writing interface from the IDE, then click "Convert" -> "To Package". In the “Package Setting"

interface, select the “user defined”, then click “VBAT /PA5 Swap on JP7 adapter”. After confirming

information about the IC pin, save and use the newly generated PDK file. Please refer to picture for specific

operation steps.

Package Setting

IC
Package
JUMPER

IC Shift

1

|User define

|User package 2J

7 PIN |8

—

0S5 Mask-L (0003
0{3 Mask-R |0006

045 Quick Selector
" Enable AIPIN 4

' Only Program PIN

[~ On-board Program

X
3

1| VBAT ~| 1 8 [vces «| T
7 PAG ~| 2 7 lenp |
oS Na -] 3 6 [Paa | I
o [N - 4 5 [Na | [ 08
[ N/A& NiA [
[ NJA& N{A [
~ N -] a2 -| F
F NfA m F
3 N/A N/A I’
R NiA 7
P o [NA -] NiA 7
~ N -] NiA F

- 7 N/A N{A 7
3 N/A N/A I’

v VBAT { PAD Swap on JPY adapter

L

o o]

YMB1805-ES08 in PO03 package setting
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YMB1805
PADAUK 10 Type 8 bit OTP MCU with charging and NMOS

For example, make JP7 writer signal connection of YMB1805-ES08, as the following:

IC_VBAT1 2__Ic_vces
IC_PA6 3 4 __IC_GND
icvm_5 | 6 IC_PA4
Ic_qur27 | 8 __IC_OUT1

9 10

11 ] 12

13 | 14

15 | 16

17 ] 18

19 | 20

21 | JP7 22

23 | 24

25 | 26

27 | 28
Paz,__ 29 | 30 PAO
PA4__ 31 32 PA7
PAS__ 33 34 PA6
GND__ 35 36 VDD

schematic diagram of Jumper7 for PO03
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10.Package information

10.1. ESOPO08 (Pitch=1.27 mm=0.05 inch, Body Width=3.9 mm=150 mil)

£ HHH

A\

El
E

@ -
= 1 =t
= J‘ ‘u
QO /D \
LN | !
. s L
1 A M/
J_Li l..L_ e
D1
1 4
° H1H HlH
~ 3 = =)
T 9 «
\.__ - ) EATING PLANE
/- < o
(&x]0.10] &
A o/
g 0000
f § 8 5
GISE PLANE——+——
e PUrE—-{— MILLIMETERS
& | L SYMBOLS | _MIN MAX
A . 175
Al 0.10 0.25
A2 125 -
b 031 051
B 0.10 0.25
D 4.90 BSC
E 6.00 BSC
E1 3.90 BSC
e 127 BSC
L 040 127
h 025 050
5° 0 8
D1 320 3.40
E2 210 250

1. E-PAD dimensions are for reference only
2. E-PAD: Refer to PMC-APN-019 E-PAD product PCB layout guideline
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