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Part S1 Hardware Description
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Fig. Whole Block Diagram

This product consists of three boards including Main, Key and Analog (Spo2) boards. On
individual board, Main board has general system control and power supply parts and Key
board is equipped with function buttons and a sound amplifier to generate sound. Lastly

Analog (SpO2) board can detect analog signals.
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Description of Main Board
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Fig. Block Diagram of Main board

w] CPU

® Structure of CPU

* 16/32-bit ARM7TDMI-S Micro Controller

* 16 kB One Chip RAM

» 128/256 kB One Chip Flash Program Memory

* 10-bit A/D Converter

» Two 32-bit Timer, Real-time Clock and Watchdog

® Functions of CPU

* To control brightness of LCD.

' b

* To display saturation level of oxygen and pulse frequency for the patient.

* To store values measured from the patient.

 To check button pressed and execute the functions upon it.
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* To calculate saturation level of oxygen and pulse frequency.
» To generate alarm, pulsation sound and button pressing sound.

» To check remaining battery capacity and control power supply of the product.

[w] Charging Circuit
» To check voltage and current of Li-ion battery (4.2V) in real-time and charge it by applying
Voltage.

*» To check voltage, current and charging time constantly to ensure safe charging.

(w] Power Supply Circuit
« If input voltage goes down under 5V, a step-up converter operates to generate stable voltage
+5V so that alkaline battery can be used.

» To generate +3.3V and +1.8V to be used on Main board.

m] SRAM
« It consists of 1IMByte RAM, which stores values measured from the patient and settings for the

product.

(w] Real-time Clock (RTC), Watchdog, SRAM Controller

* bg4802 includes all functions for Real-time Clock (RTC), Watchdog, SRAM Controller, etc.

* Real-time Clock (RTC) is used to set the current time.

» Watchdog carries out reset when CPU doesn’t work so that it can operate again.

+ SRAM controller protects SRAM from storing any abnormal data when turning on/off power

supply at the beginning or the power is unstable.
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Description on Key Board
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Fig. Block Diagram of Key Board

(w] Power Control Logic sends signals to power circuit and CPU on Main Board to turn on/off the
product when pressing power button.

(w] It receives power applied from Main board and generates +3.3V to allow power control logic
to operate.

(w] It has six buttons except power button, of which pressing status are transferred to CPU.
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Description on Analog (SpO2) Board
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Block Diagram of Analog (Sp0O2) Board

w] CPU (AVR)
« It consists of 8bit micro controller to carry out functions such as communication with Main CPU,

current control, signal separation, A/D converter control, etc.

[w] Procedures to Extract Signals

* To control current driver with value set by CPU to apply it to the sensor.

* When a finger enters into the probe (sensor), it amplifies the signal and extracts the signal
through low pass and high pass filters. The extracted signals are divided into RED and IR
signals through MUX.

» The divided signals are fitted with the protocols set by CPU, and sent to CPU on Main Board

through serial port.
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Part S2 Performance verification

-. Required Equipment

Equipment Description
Pulse Oximetry Sensor Charmcare reusable Sensor
Pulse Oximetry Functional Tester Fluke Index2

Note

A functional tester cannot be used to assess the accuracy of a pulse oximeter monitor.
However, it can be used to demonstrate that a particular pulse oximeter monitor reproduces a

calibration curve that has been independently demonstrated to fulfill a particular accuracy

specification.

-. Pulse Oximetry Functional Test items

Iltem Description

Pulse rate(BPM) The test procedure simulates an sensor attached to a patient
indicating 60 BPM and 200 BPM.

Sp0O2 The test procedure simulates an sensor attached to a patient
indicating 66%blood oxygen saturation and 96% blood oxygen

saturation.

-. Pulse Oximetry Functional Tests

1 With the monitor turned off, connect the pulse oximetry sensor to the sensor port.

2 The Index2 tester set 96% blood oxygen saturation and 60 BPM
(Main Menul - SIM > MAN > SPO2 and RATE)

3 Connect the Index2 tester to the other end of the sensor

Turn on the monitor by pressing the @ Power button.

S7



CX130 www.charmcare.com

5 Check SpO2 and pulse rate measurement values.
-.%Sp0O2 indication between 94 and 98 inclusive.

-.BPM indication between 57 and 63 inclusive.

6 The Index2 tester set 66% blood oxygen saturation and 200 BPM
(Main Menul > SIM - MAN - SPO2 and RATE)

7 Check SpO2 and pulse rate measurement values

-.%Sp02 indication between 63 and 69 inclusive.

-.BPM indication between 197 and 203 inclusive.
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Troubleshooting

-. Password for maintenance menu

Password is required to access maintenance. The password is 1289.

-. Troubleshooting

Symptom

Problem

Action

Power does not turn

on.

In case a cable between
main board and key board

is unstable or broken.

Check connection status of cable and
its own status. (J1 on main board and

J1 on key board)

In case battery connection

has any problem.

In case of using disposable battery,
check the cable connected to the

main board.

In case of using rechargeable battery,
check charging status or the cable

connected to the main board.

Power turns on but

In case a cable between

Check connection status of cable and

speaker and key board is

broken or unstable.

other button does | main board and key board is | its own status. (J3 on main board and
not work. unstable or broken. J1 on key board)
Screen does not | No initial setting APress and hold (upper) button and
appear. V¥ (lower) button, and turn on power.
In case a cable between | Check connection status of cable. (J3
LCD and main board is | on main board)
unstable.
No sound. In case connection between | Check connection status of cable and

its own status. (J2 on key board)

In case a cable between
main board and key board is

unstable or broken.

Check connection status of cable and
its own status. (J1 on main board and

J1 on key board)

As screen did not
appear, initial setup
was carried out to
display the screen.

However, when

turning power again,

Connect on backup battery
has any problem or the
been

battery has

exhaustively discharged.

Check or replace backup battery.
(BT1 on main board)
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the screen does not

appear again.

Screen displays | Main board and analog | Check connection status of main

[SPO2 FAULT]. (SPO2) board cannot | board and analog (SPO2) board. (J8
communicate each other. on main board J5 on analog board)

Screen displays | Current time setting | Set up the current time again on main

[CLOCK ERROR]. exceeds allowable range. board.
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Part S4 Process for software up-grade

PC to device

Picture

Description

prepare the download cable — RS232
(Serial 9pin).

Check the existence of serial port(COMX) in the

back of your computer.

Connect the download cable to serial port(COMXx).
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Connect the other end of the cable with in the

back of the device. No connection is completed.

To prepare download program (PC)

1. Install the file of “FlashMagic_VerX.X.exe” Charmcare offered..

il Setup - Flash Magic E|§\E|

Welcome to the Flash Magic Setup
Wizard
Thiiz will ingtall Flash Magic 5.90 on wour computer.

Itiz recommended that you close all other applications before
continuing.

Click Mest to continue, or Cancel to exit Setup

[ Neat> |[ Cancel

Act & Set up FlashMagic

1. Do the following instructions to set up as the following picture.
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#® Flash Magic - NON PRODUCTION USE me-; IE@E

File ISP Options Tools Help

BHARGVE> 9 HOS

. unications

| Select.. | LPC2214 | [Erase block O [0x000000-0<001 FFF) R

_H_FE_F’ Erase block 1 [0x002000-0x003FFF] A
ash Bank: v | | Erase block 2 [0x004000-0x005FFF)
Erase block 3 [0x006000-0<007FFF)
COM Part: COM 1 ¥ |Erase block 4 [0x002000-0009FFF)

Baud Fate: ['I'IEEEIEI v] Eraze block 5 [0x004000-0<00EFFF] |

[] Eraze &l Flash+Code Fid Prat
Interface: [NDHE [15F) "] Eraze blocks used by Hex File

Oscillator (MHz): |12 |

Hes File: |E:'\U gershuzeriDeskioptQadbalMAR M1 300 hex | I Browsze. . I
Modfied: 2H2 2, 48 26, 2016, 2= 257:44 more info
EilEfp 4.0 Fltil:lr'l:E: EitEEIZI 5 - Start!
[] % erify after programming Starl ]

[T Fill unused Flash
Gen block checksums
Ewxecute
Activate Flazh Bank

On-Line training clazses far microcontrollers and embedded networking and
Internetworking
i ezacaderny. comdfaglclazzes -

[Pic. 1]
Stepl ) Communication
1) Press the button of “Select Device” > Select ARM7 > Select “LPC2214”
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B e — —
#® Device Database RN X

J ABM 7 = | |UART baooHoader

@ LPC21m 1 flash bank
@ LPCZ102 Bank A: B4KE [0x0000FFFF) Flazh mernary

Rk blocks: 0x02000000 -> Ox02000FFF
-~ LPC2103 Signature: 5399 [0x00001517)
- LPC2104 Flash erased walue: 0<FF
@ LPCZ105 Code Read Protection location: Ox000002FC
$ LPC2 06 High speed communcations supported

- LPC2109
- LPC2114
- LPC2113
- LPC2124
- LPC2129
- LPC2131 |
- LPC2132

- LPC2134

-l LPC2138

- LPC2138 8

etz ]

Fog

[ Cancel H OF.

[Pic. 2]
2) Set up COM port.
COM Port :COM1
Baud Rate :115200
Interface :None(ISP)

Oscillator(MHz) :12

Step2) Erase
Set up as [Pic. 1].

Step3) Hex File

Press the button of “Browse”, and select "0A4MAINARmM1xxx.hex” file Charmcare

offered.

Step4) Options
Set up as [Pic. 1].
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Executing update of program

1) Check whether the cable connects normally PC and the device.
2) Power on the device.

Notice) The screen of the device is not powered on at this moment.
3) Execute the program, “FlashMagic.exe”, and check the set up status.
4) Press Step5)”Start” button of “FlashMagic.exe” for updating.

Its progress status appears at the bottom of screen as the following picture.

e —
#® Flash Magic - NON PRODUCTION USE ONLY NS (oo =SS
File ISP Opticns Tools Help

GHIQAP@SVvR> P HOD
-Er

ep 1 - Communications Ep . aze

LPC2214 Erase block 0 [0x000000-0x001 FFF) R
Eraze block 1 [0x002000-0x003FFF] |:|

Flazh Barnk: Eraze block 2 [0x004000-0x005FFF]

Eraze block 3 [0:006000-0:007FFF)

COM Port: COM 1 ¥ | Eraze block 4 [0x002000-0:009FFF)

Baud Rate: ['I'IEEEIEI v] Eraze block 5 [Ox004000-0x008FFF] |
[7] Erase all Flash+Cade Rid Prat

Interface: [Nu:une [15P] hd ]
Dzcillatar (MHz): (12

Eraze blocks used by Hex File

He File: | C:AU sersbuserD eskbap 08 4MAINARM1 300 hex

tModified: SHE S, 43 26, 2016, 2= 25744 more info I

.p -'-1 - |:| Fltil:lr'l:E: |

[] " erify after programming
[T Fill unuzed Flash

en block checksums
Execute

Activate Flazh Bank

Start

F_

Or-Ling training clazzes for microcontrollers and embedded networking and
|nternetwaorking

wiy, ezacaderny. comsfagdclaszes [

u [0

[Pic. 3]
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lFiIe ISP Options Tools Help

GHRBIEVE> 9EHOD

Step 1 - Communications
[ Select... | [LPC2214 | [Erase block 0 [0+000000-04001 FFF) -
Eraze block 1 [Ox002000-0=003FFF) D
Flazh B ank: | - | Eraze block 2 [Dx004000-0<005FFF]
Eraze block 3 [0x00E000-0=007FFF)
COM Port. | COM 1 || Evase black 4 (0+005000-D400SFFF)
Baud Bate: | 115200 . | Eraze block 5 [Dx004000-0<00EFFF]
[ |Eraze all Flazh+Code Fid Prat
Interface: | Mone [IS5F) i | [/] Eraze blocks used by Hex File

Oscillator (MHz]: |12 |

Hex File:|E:'\Llsers"\user'\Desktnp'\.D.ﬂ.dM.ﬁ.lN.-’-‘-.FIM13EIEI.he:-: || Browse... |

Modified: 23 2!, 42! 26, 2016, = 2574 more infa

Step & - Start!

Step 4 - Options

[ erify after programming I Cancel I
[ ] Fill urnuzed Flash

[ ] Gen block checksums
[ ] Execute

[ ] Activate Flash Bank

Wizt the "Flash Magic' home page for info on the latest revizion

wisny. ezacaderny. comdzoftwareslazhmanic h.
l Programming device [0x00031800).. ) om0

[Pic. 4]

5) If Update is done, the program status disappears.
6) Unplug the cable connected to the device, and then press the power button roughly

for 2 seconds to power off.
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Double checking update status by

1) Check whether the cable is connected to the device. If it's connected, unplug it.
2) Power on by pressing the power button of the device.
3) Press the Menu button to move to the main Menu screen.

4) \Version No. and the date for this programming appears at the bottom of Menu

screen as the following picture.

Patient Alarm Config

Tine Trend Exit

Ver3.00 . Version
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Part S5 Board circuit

No Board List
1 Main board
2 Spo2 board
4 Key board
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Spo2 board
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Key board
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