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4.2 NuMicro Mini51™ Series Product Selection Guide

ISP Connectivity ISP IRC
Part No. |APROM|RAM| Data Flash |Loader| /O | Timer Comp.|PWM| ADC | ICP |22.1184| Package
ROM UART| SPI | FC IAP | MHz
MINISIFDE| 4KB |2 KB|Configurable| 2B |'P 322_"bit 1 11| - | 3 |4x10ubit| v v | TSSOP20
MINISILDE | 4KB |2 KB|Configurable| 2B |'f 322_’(bit 1 WA b F2Nks6 | a0ubit| v v | LQFP48
. upto| 2x " QFN33
MINI51ZDE| 4 KB |2 KB|Configurable| 2 KB 29 | 32-bit 1 1)1 2 6 | 8x10-hit| v v (5x5)
. upto| 2x W QFN33
MINIS1TDE | 4 KB |2 KB|Configurable| 2KB ["D° 2 | 1 | 11| 2 | 6 |8xi0bit| v v axd)
MINIS2FDE| 8KB |2 KB|Configurable| 2kB |'P 322-)(bit 1 11| - | 3 |ax10bit| v v | TSSOP20
MINI5S2LDE | 8 KB |2 KB|Configurable| 2 KB ”géo 322-Xbit 1 | 1]1] 2 6 |8x10-bit| v v LQFP48
) upto| 2x n QFN33
MINI52ZDE | 8 KB |2 KB|Configurable| 2KB | 557 | o5 | 1 1|1 2 6 | 8x10-bit| v v (5x5)
. upto| 2x " QFN33
MINIS2TDE | 8 KB |2 KB|Configurable| 2KB | 55" | a5 | 1 1|1 2 6 |8x10-bit| v v (4x4)
MINIS4FDE | 16 KB |2 KB|Configurable| 2 KB |7 322_"bit 1|11 - 3 |4x10-bit| v v | Tssor20
) upto| 2x .
MINI54LDE | 16 KB |2 KB|Configurable| 2KB |"B°| 2% | 1 |1 | 1| 2 | 6 |8x0-bit| v v | LQFP48
) upto| 2x . QFN33
MINIS4ZDE | 16 KB |2 KB| Configurable| 2KB | "5q" | 35 it | 1 11 2 6 | 8x10-hit| v v (5x5)
. upto| 2x . QFN33
MINISATDE | 16 KB |2 KB|Configurable| 2KB | 597 | a5 | 1 1)1 2 6 | 8x10-bit| v v (4x4)
* - upto| 2x .
MINIS4FHC| 16 KB |2 KB| Configurable| 2KB | ™77 | a5 | 1 1)1 - 6 | 3x10-bit| v v TSSOP20

Table 4.2-1NuMicro Mini51™ Series Product Selection Guide

* Mini54FHC is a special part number, not pin to pin compatible to others Mini51series part number.
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4.3.2 QFN 33-pin
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Figure 4.3-2 NuMicro Mini51™ Series QFN 33-pin Diagram
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4.3.3 TSSOP 20-pin

RX,AIN2,P1.2| 1 N 20 [Vop

TX,AIN3,P1.3[ 2 19 |P0.4,SPISS,PWMS5
AIN4,P1.4[ 3 18 |P0.5,MOSI
AIN5P15[4 | MInI51 [17 ]ro.6MiISO

IRESET[ 5 SSOP 16 |P0.7,SPICLK
INTO,TOEX,STADC,P3.2[ 6 20-Pin [ 15 ]P4.7,ICE_DAT

TO,SDAP3.4[ 7 | [ 14 ]P4.6,ICE_CLK
T1,SCL,P3.5[ 8] [ 13]P2.5,PWM3
XTAL2,P5.1[ 9 | | 12 |P2.4,PWM2
XTAL1,P5.0[ 10 | [ 11 ]Vss

Figure 4.3-3 NuMicro Mini51™ Series TSSOP 20-pin Diagram

43.4 Mini54FHC (TSSOP20-pin)

VDD| 1 — 20 |P0.4,SPISS,PWM5

RX,AINZ,P1.2| 2 19 |P0.5,MOSI
TX,AIN3,P1.3[ 3 18 ]P0.6,MISO

AIN4,PL4[ 4 |Mini54FHC| 17 ]P0.7,SPICLK
JRESET[ 5 SSOP 16 |P4.7,ICE_DAT

INTO,TOEX,STADC,P3.2[ 6 | 20-pin 15 ]p4.6,CE_CLK

TO,SDA,P3.4[ 7 | [ 14 ]P2.6,PWM4
T1,SCL,P3.5[ 8 | | 13 |P2.5,PWM3
VSS[ 9 | 12 |P2.4PWM2
PWMO,P2.2[ 10 | [ 11 ]P2.3,PWML1

Figure 4.3-4 NuMicro Mini51™ Series TSSOP 20-pin Diagram
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6 FUNCTIONAL DESCRIPTION

6.1 Memory Organization

6.1.1 Overview
The NuMicro Mini51™ series provides 4G-byte addressing space. The addressing space
assigned to each on-chip controllers is shown the following table. The detailed register definition,
addressing space, and programming details will be described in the following sections for each
on-chip peripheral. The NuMicro Mini51™ series only supports little-endian data format.

6.1.2 System Memory Map

The memory locations assigned to each on-chip controllers are shown in the following table.

Addressing Space Token Modules

Flash and SRAM Memory Space

0x0000_0000 — 0x0000_3FFF FLASH_BA Flash Memory Space (16 KB)

0x2000_0000 — 0x2000_07FF SRAM_BA SRAM Memory Space (2 KB)

AHB Modules Space (0x5000_0000 — 0x501F_FFFF)

0x5000_0000 — 0x5000_01FF GCR_BA System Global Control Registers
0x5000_0200 — 0x5000_02FF CLK_BA Clock Control Registers
0x5000_0300 — 0x5000_03FF INT_BA Interrupt Multiplexer Control Registers
0x5000_4000 — 0x5000_7FFF GP_BA GPIO (PO~P5) Control Registers
0x5000_C000 — 0x5000_FFFF FMC_BA Flash Memory Control Registers

APB Modules Space (0x4000_0000 — 0x401F_FFFF)

0x4000_4000 — 0x4000_7FFF WDT_BA Watchdog Timer Control Registers

0x4001_0000 — 0x4001_3FFF TMR_BA Timer0/Timerl Control Registers

0x4002_0000 — 0x4002_3FFF 12C_BA I°C Interface Control Registers

0x4003_0000 — 0x4003_3FFF SPI_BA SPI with Master/slave Function Control Registers
0x4004_0000 — 0x4004_3FFF PWM_BA PWM Control Registers

0x4005_0000 — 0x4005_3FFF UART_BA UART Control Registers

0x400D_0000 — 0x400D_3FFF ACMP_BA Analog Comparator Control Registers
0x400E_0000 — Ox400E_3FFF ADC_BA Analog-Digital-Converter (ADC) Control Registers

System Control Space (OXE000_EO00 — 0XE000_EFFF)

OxE000_E010 — OXEO000_EOFF SCS_BA System Timer Control Registers
OxE000_E100 — OXEO00_ECFF SCS_BA Nested Vectored Interrupt Control Registers
0xEO000_EDO0O0 — 0XEO00_ED8F SCB_BA System Control Block Registers

Table 6.1-1 Address Space Assignments for On-Chip Modules
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6.2.3 Exception Model and System Interrupt Map

The following table lists the exception model supported by NuMicro Mini51™ series. Software can
set four levels of priority on some of these exceptions as well as on all interrupts. The highest
user-configurable priority is denoted as 0 and the lowest priority is denoted as 3. The default
priority of all the user-configurable interrupts is 0. Note that the priority O is treated as the fourth
priority on the system, after three system exceptions “Reset”, “NMI” and “Hard Fault”.

Exception Name Vector Number Priority
Reset 1 -3
NMI 2 -2
Hard Fault 3 -1
Reserved 4~10 Reserved
SvCall 11 Configurable
Reserved 12 ~13 Reserved
PendSV 14 Configurable
SysTick 15 Configurable
Interrupt (IRQO ~ IRQ31) 16 ~ 47 Configurable

Table 6.2-1 Exception Model

Eﬁﬁiﬁ’éieorn IQE?EQE;E?;?E;E? Interrupt Name 3%33?2 Interrupt Description P?/\\/lv;krél?g\rf)vn

1~15 - - - System exceptions -
16 0 BOD_OUT Brown-out [Brown-out low voltage detected interrupt Yes
17 1 WDT_INT WDT Watchdog Timer interrupt Yes
18 2 EINTO GPIO External signal interrupt from P3.2 pin Yes
19 3 EINT1 GPIO External signal interrupt from P5.2 pin Yes
20 4 GPO/1_INT GPIO gr)gﬁ;)nggiigrlal interrupt from GPIO Yes
21 5 GP2/3/4_INT GPIO Efgﬁgnglzsfgzaélgt:;”;; .fzrom Clzlle Yes
22 6 PWM_INT PWM PWM interrupt No
23 7 BRAKE_INT PWM PWM interrupt No
24 8 TMRO_INT TMRO Timer O interrupt Yes
25 9 TMR1_INT TMR1 Timer 1 interrupt Yes

26 ~ 27 10~11 - - -
28 12 UART_INT UART UART interrupt Yes
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Analog Comparator
AVpp | 10-bit
SAR-ADC
AV Low Brown
53 Rt Voltage Out
Reset Detector
Internal

FLASH Digital Logic 22.1184 MHz and
10 kHz Oscillator

-
J_ L] LDO_CAP
1.8V a
POR18
5V to 1.8V P! y
DO 10 cell ' | GPIO Pins

Mini51™ Series Power Distribution

Figure 6.3-1 NuMicro Mini51™ Series Power Architecture Diagram

May 22, 2014 Page 29 of 70 Revision 1.01



NuMicro MINI51™ DE Series Datasheet

NnNUVOTON
a—_—_—_—_—_—_—___;_,_,_,_,_,_,_,_,_

6.8 General Purpose I/O (GPIO)
6.8.1 Overview

The NuMicro Mini51™ series have up to 30 General Purpose I/O pins to be shared with other
function pins depending on the chip configuration. These 30 pins are arranged in 6 ports hamed
as PO, P1, P2, P3, P4 and P5. Each of the 30 pins is independent and has the corresponding
register bits to control the pin mode function and data.

The 1/O type of each pin can be configured by software individually as Input, Push-pull output,
Open-drain output, or Quasi-bidirectional mode. For Quasi-bidirectional mode, each 1/0O pin is
equipped with a very weak individual pull-up resistor about 110 kQ ~ 300 kQ for Vpp is from 5.0 V
to2.5V.

6.8.2 Features

®  Four I/O modes:
Input-only with high impendence
Push-pull output

Open-drain output

L R IR R 2

Quasi-bidirectional

TTL/Schmitt trigger input mode selected by Px_MFP[23:16]

I/0O pin configured as interrupt source with edge/level setting

I/0 pin internal pull-up resistor enabled only in Quasi-bidirectional I/O mode
Enabling the pin interrupt function will also enable the pin wake-up function

High driver and high sink 1/O mode support

Configurable default I/O mode of all pins after reset by CIOINI (Config0[10]) setting
4 CIOINI =0, all GPIO pins in Quasi-bidirectional mode after chip reset
€ CIOINI = 1, all GPIO pins in Input tri-state mode after chip reset (default)
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B Two Interrupt source types:

B Synchronously requested at PWM frequency when down counter
comparison matched (edge- and center-aligned mode) or underflow (edge-
aligned mode)

B Requested when external fault brake asserted
4 BKPO: EINTO or CPO1
4 BKP1: EINT1 or CPOO

® The PWM signals before polarity control stage are defined in the view of positive logic.
The PWM ports is active high or active low are controlled by polarity control register.

® Supports independently rising CMR matching (in Center-aligned mode), CNR
matching (in Center-aligned mode), falling CMR matching, period matching to trigger
ADC conversion

® Timer comparing matching event trigger PWM to do phase change in BLDC
application

®  Supports ACMP output event trigger PWM to force PWM output at most one period
low, this feature is usually for step motor control

®  Provides interrupt accumulation function

May 22, 2014 Page 42 of 70 Revision 1.01



NuMicro MINI51™ DE Series Datasheet

NnNUVOTON
a—_—_—_—_—_—_—___;_,_,_,_,_,_,_,_,_

6.12 Timer Controller (TMR)
6.12.1 Overview

The Timer Controller includes two 32-bit timers, TIMERO ~ TIMER1, allowing user to easily
implement a timer control for applications. The timer can perform functions, such as frequency
measurement, delay timing, clock generation, and event counting by external input pins, and
interval measurement by external capture pins.

6.12.2 Features

Two sets of 32-bit timers with 24-bit up-timer and one 8-bit pre-scale counter
Independent clock source for each channel (TMRO_CLK, TMR1_CLK)

Provides four timer counting modes: one-shot, periodic, toggle and continuous
counting

® Time-out period = (period of timer clock input) * (8-bit pre-scale counter + 1) * (24-bit
TCMP)

Maximum counting cycle time = (1 / T MHz) * (28) * (224); T is the period of timer clock
24-bit up counter value is readable through TDR (Timer Data Register)

Supports event counting function to count the event from external pin (TO, T1)

24-bit capture value is readable through TCAP (Timer Capture Data Register)
Supports external capture pin (TOEX, T1EX) for interval measurement

Supports internal signal (CPOO0, CPO1) for interval measurement

Supports external capture pin (TOEX, T1EX) to reset 24-bit up counter

Supports chip wake-up from Idle/Power-down mode if a timer interrupt signal is
generated
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6.14 Watchdog Timer (WDT)
6.14.1 Overview

The purpose of Watchdog Timer is to perform a system reset when system runs into an unknown
state. This prevents system from hanging for an infinite period of time. Besides, this Watchdog
Timer supports the function to wake-up system from Idle/Power-down mode.

6.14.2 Features

18-bit free running up counter for Watchdog Timer time-out interval

Selectable time-out interval (2% ~ 218) WDT_CLK cycle and the time-out interval period is
104 ms ~ 26.3168 s if WDT_CLK =10 kHz

System kept in reset state for a period of (1 / WDT_CLK) * 63

Supports Watchdog Timer time-out wake-up function only if WDT clock source is selected
as 10 kHz
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DVCC
[
AvCC
AVpo SPISS cs Voo .
SPICLK CLK SPI Device
pvcc 3FB MISO MISO
Power Voo MOSI MOSI Vss
0.1uF 0.1uF
Vss =
rs DvcC D(\gc
B AVss
47KS 47K
CLK
SCL Voo 2 o
I1°C Device

Voo SDA DIO —
SWD ICE_DAT Vss|
| £ ICE_CLK

nter ace IRESET ==
VSS
20p
AL Mini5xxDE
LQFP48
| —
nySta| 20p | 4-24MHz
crystal
XTAL2
pvcC
Reset 10K
. f RS232 Transceiver PC COM Port
Circuit IRESET
4 10UF/25V RX|—ROUT RIN
9 UART
TX—TIN  TOUT
1uF Note: For the SPI device, the MiniSx chip supply

LDO voltage must be equal to SPI device working

voltage. For example, when the SPI Flash
working voltage is 3.3 V, the Mini5x chip supply
voltage must also be 3.3V.

ﬁ LDO_CAP
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9 MINI51XXDE ELECTRICAL CHARACTERISTICS

9.1 Absolute Maximum Ratings

Symbol |Parameter Min Max Unit
Vpopo— Vss | DC Power Supply -0.3 +7.0 \%
VN Input Voltage Vss-0.3 Vpp +0.3 \

1lterel Oscillator Frequency 4 24 MHz
Ta Operating Temperature -40 +105 C
Tst Storage Temperature -55 +150 T
loo Maximum Current into Vpp - 120 mA
Iss Maximum Current out of Vss - 120 mA
Maximum Current sunk by an I/O pin - 35 mA

Maximum Current sourced by an I/O pin - 35 mA

o Maximum Current sunk by total I/O pins - 100 mA
Maximum Current sourced by total I/O pins - 100 mA

Note: Exposure to conditions beyond those listed under absolute maximum ratings may adversely affects
the life and reliability of the device.

9.2 DC Electrical Characteristics
(VDD -VSS =2.5~5.5V, TA = 25°C)

Symbol Parameter Min Typ Max Unit Test Conditions
Vbp Operation voltage 25 - 5.5 V  |Vpp = 2.5V~ 5.5V up to 24 MHz
Vss / AVss Power Ground -0.3 - - \%
Vipo LDO Output Voltage | 1.62 1.8 1.98 V  |Vpp 225V
1.20 1.24 1.28 V  |Vpp =2.5V~55V, Ta = 25°C
Vee Band-gap Voltage Vop = 2.5V ~ 5.5V,
1.18 1.24 1.32 Y,

Ta =-40°C~105°C

Allowed Voltage
Vpp-AVpp |Difference for Vpp and|  -0.3 0 0.3 V|-
AVpp

Operating Current

Voo 5.5V
Normal Run Mode
e HCLK = 24 MHz . 9.2 . mA HXT 24 MHz
while(1){} HIRC Disable
Executed from Flash All digital Enabled
modules
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Vbb 55V
oo ) 5.5 s mA HXT 12 MHz
HIRC Disabled
All digital Enabled
modules
Vbp 55V
o1 ) 4.3 _ mA HXT 12 MHz
. HIRC Disabled
Operating Current
Normal Run Mode All digital Disabled
HCLK = 12MHz modules
while(1){}
Executed from Flash Voo 33V
ooy ) a0 ) mA HXT 12 MHz
HIRC Disabled
All digital Enabled
modules
Vbp 3.3V
ootz ) 28 i mA HXT 12 MHz
HIRC Disabled
All digital Disabled
modules
Vbp 55V
looss ) 3.2 i mA HXT 4 MHz
HIRC Disabled
All digital Enabled
modules
Operating Current
Normal Run Mode Voo 5.5V
HCLK =4 MHz
loose ) 28 i mA HXT 4 MHz
while(1)(} HIRC Disabled
Executed from Flash All digital Disabled
modules
Vbb 3.3V
(e ) 18 i mA HXT 4 MHz
HIRC Disabled
All digital Enabled
modules
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Vbo 5.5V
lpLe2 - 4.9 F mA HXT 24 MHz
HIRC Disabled
All digital Disabled
modules
Vbo 3.3V
lbLEs - 5.1 R mA HXT 24 MHz
HIRC Disable
All digital Enabled
modules
Voo 5.5V
lpLEs = 2.9 - mA HXT 24 MHz
HIRC Disabled
All digital Disabled
modules
Vbo 5.5V
lpLEs = 4.1 _ mA HXT Disabled
HIRC Enabled
All digital Enabled
modules
Voo 5.5V
IbLEs - 20 _ mA HXT Disabled
HIRC Enabled
Operating Current All digital Disabled
Idle Mode modules
HCLK=22.1184 MHz
Voo 3.3V
IbLE? - 4.1 - mA HXT Disabled
HIRC Enabled
All digital Enabled
modules
Vbo 3.3V
IbLES - 1.9 _ mA HXT Disabled
HIRC Enabled
All digital Disabled
modules
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Vbp 3.3V
loLess ) 11 y mA HXT 4 MHz
HIRC Disabled
All digital Disabled
modules
Vbp 55V
HXT Disabled
| - > HIRC Disabled
DLEL? ) ) K LIRC Enabled
All digital Enabled
modules
Only enable modules which support 10
kHz LIRC clock source
Voo 55V
HXT Disabled
lbLE18 - 225 - HA HIRC Disabled
LIRC Enabled
Operating Current All digital Disabled
Idle Mode el ES
at 10 kHz
Vbp 3.3V
HXT Disabled
| 200 n HIRC Disabled
DLELS H LIRC Enabled
All digital Enabled
modules
Only enable modules which support 10
kHz LIRC clock source
Voo 3.3V
HXT Disabled
lbLE20 - 200 - HA HIRC Disabled
LIRC Enabled
All digital Disabled
modules
Vpp = 5.5V, All oscillators and analof
lPwp1 Standby Current - 10 - HA bIEE)Dcks turned off. °
Power-down Mode
(Deep Sleep Mode) i ) Vpp = 3.3V, All oscillators and analog
lpwo2 9 HAIblocks turned off.
Logic O Input Current
I P0/1/2/3/4/5 (Quasi- - -70 -75 pA |Vpp =55V, V=0V
bidirectional Mode)

May 22, 2014 Page 56 of 70 Revision 1.01



NUVOTON

NuMicro MINI51™ DE Series Datasheet

a—_—_—_—_—_—_—___;_,_,_,_,_,_,_,_,_

1.00

0.80

0.60

0.40

0.20

0.00

-0.20

-0.40

Deviation Percentage %

-0.60

-0.80

-1.00

HIRC oscillator accuracy vs. temperature

~ T~
7

e [\/| 3 X

— [\/|i N

e

N\
/\\
~

/

~

N~

-40 -30 -20-10 0 10 20 25 30 40 50 60 70 80 85 90 100110
T, C

9.3.5 10 kHz Internal Low Speed RC Oscillator(LIRC)

Symbol Parameter Min Typ Max Unit Test Conditions
ViRre Supply Voltage 2.5 - 5.5 \% -
Center Frequency - 10 - kHz -

0 . o Vpp=2.5V~ 5.5V

fLre ) i ° Ta=25C

Oscillator Frequency

40 +40 o Vpp=2.5V~ 5.5V
) ) ° | Ta=-40C~+105C
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9.4 Analog Characteristics

9.4.1 10-bit SARADC

Symbol |Parameter Min Typ Max Unit Test Condition
- Resolution - - 10 Bit -
DNL Differential Nonlinearity Error - -1~1.5 |-1~+25| LSB -
INL Integral Nonlinearity Error - +1 +2 LSB -
Eo Offset Error - 1 2 LSB -
Ec Gain Error (Transfer Gain) - -1 -3 LSB -
Ea Absolute Error - 3 4 LSB -
- Monotonic Guaranteed - 5
- - 4.2 AVpp =4.5~55V
Fapc ADC Clock Frequency MHz
- - 2.8 AVpp =2.5~5.5V
- - 300 kSPS AVpp =4.5~55V
Fs Sample Rate (Fapc/Tconv)
- - 200 kSPS AVpp = 2.5~5.5V
Taco Acquisition Time (Sample Stage) N+1 1/Fapc |N is sampling counter,
N=0,1,2, 4,8, 16,32, 4,
Tconv Total Conversion Time N+14 1/Fapc 128, 256,1024
AVpp Supply Voltage 2.5 - 55 \% -
lopa Supply Current (Avg.) - 600 - HA AVpp =55V
Vin Analog Input Voltage 0 - AVpp Y, -
Cin Input Capacitance - 3.2 - pF -
Rin Input Load - 6 - kQ -

Note: ADC voltage reference is same with AVpp
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Eg (Full scale error) = Eq + Eg
Gain Error Offset Error
A = =3
1023 — - T TN AN T /_ __7___ 7_
1022 —
1021
1020 —
7 L Ideal transfer curve
6 —
ADC .
output S /s /s Actual transfer curve
code Vs Vs
4 o
/ /
3 L ~ s s
v / /
2 + 7 DNL
N e |
1 - 1LSB
/
| A | | | | L.y | | | | >
|<_>| A . 1023
e nalog input voltage
E (LSB)
6]
9.4.2 LDO & Power Management
Symbol Parameter Min Typ Max Unit Test Condition
Vop DC Power Supply 25 - 515 \% -
Vipo Output Voltage 1.62 1.8 1.98 V -
Ta Temperature -40 25 105 c

Notes:

1. ltis recommended a 0.1uyF bypass capacitor is connected between Vpp and the closest Vss pin of the device.

9.4.3 Low Voltage Reset

Symbol Parameter Min Typ Max Unit Test Condition

AVpp Supply Voltage 0 - 515 \% -
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10 PACKAGE DIMENSIONS

10.1 48-pin LQFP

1NNL0ANAN0] ﬁ
—] ! — A2 st
= i = :4.1
— | — N
- I B
= 5 =
TIYTOTTIT

i

pminsnsniningasasey W

COTROL OMENSIONS ARE Ity MILLIMETERS

WILLIMETER INCH
SVMADL

Wb, | RO | b, | ik | O] e,
A — | — |10 | — | — 0083
A1 | 005 | 040 | 015 |0.002 | 00040 Q06
Ag 1,38 | 140 | 1,45 |0.063| 0056|0057
01 |es0 | 700 | 700 |0.277|0.276| 0,280
E1 |sg0 | 700|710 |0.277|0.278| 0280
g |D36 | 040 |0B6 |0.014 |0020|0.006
D &3 |900 [9.10 [0.350|0.354 | 0,355 _
E 849 900 | 9.10 [0.350 (% 354 |0, 368 L
L 45 | 0.60 | 0,75 |0.018| Lo D030 o
LT | — | 1| — | — |03y — 1
C oog | — | 920 poos | — [0.0079 N o
g | |— | 7o —| 7 L
h 017 | 027 | Q.27 |0.007 BoOBs|e01i
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